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THE BROOKLYN INSTITUTE OF ARTS AND SCIENCES. 

An extensive movement is now in progress in Brook- 
lyn, looking toward the enlargement of the facilities of 
the Brooklyn Institute of Arts and Sciences, by the erec- 
tion of a grand edifice to serve as a permanent abode 
of the institute and the establishment of an extensive 
museum, comprising all branches of the arts and sci- 
ences, laboratories for carrying on investigations in all 
branches, rooms for lectures, exhibitions, and public 
experimentation, and an enormous auditorium for 
large assemblies. Nothing similar to the Brooklyn In- 
stitute exists in this country, and we doubt if its like is 
to be found in the world, and the present movement 
toward placing it on a broad and permanent basis is 
one of which any city might well be proud. 

The city of Brooklyn has ceded a tract of land near 
the beautiful Prospect Park, upon which the buildings 
are to be erected, and proposals from architects and 
builders are now asked for, and the matter is thrown 
open to competition. 

The following gentlemen constitute the committee 
on competition : Gen. John B, Woodward, Mr. Eugene 
G. Blackford, Prof. Franklin W. Hooper. The pre- 
liminary sketches are to be handed in to the commit- 
tee on or before the 28th day of February next, and a 
jury of experts are to pass npon the plans. 

The buildings are to be on a grand scale, and in a 
style that will harmonize with the purpose for which 
they are to be erected. The department accommoda- 
tions are to be divided up into two general divisions, 
those relating to art and those relating to science. 
Architecture, sculpture, and allied sciences will require 
about 90,000 square feet of floor space; the department 
of painting, etching, and engraving will require about 
75,000 square feet; the architects and fine arts schools 
will require over 5,000 square feet; the department of 
archaeology requires 13,000 square feet; anthropology, 
15,000 square feet; zoology, including entomology, 30,000 
square feet; botany, 11,000 ; to the department of geog- 
raphy is to be allotted 11,000 and to geology 20,000 square 
feet ; mineralogy, 15,000 ; physics, 10,000; astronomy, 
10,000, square feet ; electricity, 15,000 square feet ; the 
department of engineering calls for 20,000 square feet ; 
mathematics, 4,000 ; the department of microscopy, 
4,000, and photography, 9,000 square feet, ; chemistry, 
11,000 square feet ; to the department of pedagogy, 
10,000, psychology, 5,000, and philology, 1,500 square 
feet ; to the department of political science is to be 
allotted 15,000 square feet; law, 2,200; and to the de- 
partment of music is allotted 13,000 square feet. Each 
department is to have space for collections, laboratory 
rooms for instruction, meeting room with library on 
walls, curator's room. The rooms of most of the de- 
partments are subdivided so as to provide accommo- 
dations for separate branches. 

The department of astronomy is to have an observa- 
tory fitted with a large telescope, and ample provision 
is to be made in each department for practical work 
and original research. In addition to all this, a grand 
art gallery is to be provided in the upper portion of the 
building devoted to the arts. 

Although this institution is local in name, its bene- 
fits and influence are not confined to the city of Brook- 
lyn ; it numbers its members by thousands and its 
growth is beyond precedent. Without doubt the day 
will soon come when scientific men and women all 
over the country will find it to their interest and ad- 
vantage to belong to the Brooklyn Institute of Arts 
and Sciences. 
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Co-Operatlve Building Associations In New 
Jersey. 

In a recent report of the Bureau of Statistics of 
Labor of the State of New Jersey the development and 
present condition of these societies in that common- 
wealth is well set forth. At the close of the year 1891 
there were 272 incorporated building and loan associa- 
tions in the State, having net assets of $25,600,000, 
owned by 78,700 shareholders. Of the latter, 19,255 
were borrowers, 25 "3 per cent of the outstanding shares 
being pledged, and the averages showing that as a 
rule persons in moderate circumstances, and for pur- 
poses not speculative, constitute the membership of 
these associations. The total installment dues paid in 
on the 518,717 shares outstanding in 1891 amounted to 
$20,484,127, and it has been shown that in these associa- 
tions, as managed in the State of New Jersey, it has 
been seldom that the average annual rate of interest 
on a share investment has been less than six per cent, 
while as a rule the interest is much higher. Notwith- 
standing this fact, it is a striking characteristic of the 
building and loan association movement that the large 
amounts of money it has attracted do not appear to 
have had any effect on the normal increase of deposits 
in the savings banks. The business of these banks 
has steadily increased, although within a few years 
the net assets of the building and loan associations 
have at the same time grown to very nearly the total 
sum due to depositors by the savings banks. This is 
attributed partly to the fact that the associations 
reach some localities where savings banks are not at 
hand, and also attract a somewhat different consti- 
tuency, investments in the shares being more in the 



nature of live capital than a reserve paying an ab- 
normally low but sure rate of interest. 

The true co-operative building and loan association, 
as recognized by the " legislative countenance and en- 
couragement " of the New Jersey statute, is designed 
to confine itself to a comparatively small home dis- 
trict, enabling members whose position as borrowers 
in a general market would be otherwise most unfavor- 
able to secure all the benefits which their position and 
personal character among their neighbors seem to en- 
title them to, in their efforts to build homes for them- 
selves and their families. The corporation being local, 
and its membership recruited from the immediate 
neighborhood, its shareholders are able to manage its 
affairs themselves, are expected to be true co-operators, 
or at least personally acquainted with the managers 
and their standing in the community, having only 
themselves to blame if the latter turn out to be dere- 
lict. While the ordinary shareholder is far too little 
inquisitive about his association and its»meetings, he 
is generally acquainted with the reputation of its con- 
trolling spirits, and is likely soon to hear of any sus- 
picious circumstances which may relate to them, 
which would not be the case were the membership or 
the operations of the association spread over a large 
district. The association deals only with its own 
shareholders, and can only pay to one member what 
it receives from another; therefore, its design is to deal 
as moderately with its borrowers, the "home builders," 
as may be consistent with entire safety, guarantee 
ing also equality of benefits to all, in a business con- 
ducted with such simplicity that any shareholder may 
at all times be satisfied of the security of his invest- 
ment. 

■»<»>«■ ■ 

Alcohol and Acetic Acid from Paper. 

It is quite within the bounds of possibility, as every 
chemist knows, to convert, by a series of simple chemi- 
cal operations, an old linen shirt into sugar and alco- 
hol. By merely immersing linen in cold, strong sul- 
phuric acid, the cellulin CeHmOe, of which it is mainly 
composed, gradually dissolves, and, assimilating one 
molecule of water H 2 0, resolves itself into glucose 
CnHiaOe. The glucose so formed may be recovered by 
neutralizing the excess of acid with chalk, and from the 
product so obtained alcohol may be prepared by the 
ordinary process of fermentation. According to recent 
researches, acetic acid, too, can also be produced from 
similar materials, as, for example, paper pulp, esparto 
grass, etc., all of which contain cellulin. 

The process, although apparently so simple, is some- 
what different in detail. By digesting any of the above 
substances, or, indeed, starch, sugar, or other carbo- 
hydrates with alkali, such as caustic soda, a salt of the 
alkali, acetate of soda, is formed. This can easily be 
recovered, and the product on distillation with sul- 
phuric acid could be made to yield pure acetic acid, 
which it is well known is the acid of ordinary vinegar, 
in which it occurs to the extent of 3 to 4 per cent. 
Moreover, acetic acid C 2 H 4 2 being an oxidation pro- 
duct of alcohol C 2 H s O, it is possible by means of a re- 
ducing agent (a mixture evolving hydrogen) to convert 
it once more into alcohol. This conversion is only of 
theoretical interest, however, and of no practical value. 
Messrs. Cross and Bevan, who read a paper on this in- 
teresting action of alkali upon cellulin bodies at a meet- 
ing of the Society of Chemical Industry recently 
attached some importance to the process, as in all 
probability by its agency paper makers might be in a 
position in the future to recover from their waste ma- 
terials a product (acetate of soda) of value in certain 
industrial processes. Apart, however, from the possi- 
ble practical value of these results, they are calculated 
to throw a new light upon the nature and constitution 
of that important cluster of bodies known as the carbo- 
hydrates. — Lancet. 

- < i n » 

Traffic of the Elevated iJallways, New iorh. 

On October 12, the Columbian celebration day, the 
Manhattan system carried 1,075,537 people. The ex- 
pression, a million people, does not convey any very 
definite idea to the mind, but it may assist us, says the 
Railroad Gazette, to understand what that figure 
means if we say that if the people who traveled on the 
elevated railroads on that day were arranged in single 
file as close as they could conveniently stand together, 
the line would reach from the Battery, in New York, up 
along the Hudson River to Albany, and out on the New 
York Central Railroad as far as Auburn ; or they would 
reach from Troy to 40 miles beyond Buffalo. When we 
consider that probably there must have been at least 
150,000 of these people who wanted to take the cars at 
the same time when the parade was breaking up, that 
this crowd would fill 300 trains of cars to their utmost 
capacity, and that that number of trains distributed 
over the entire tracks of the elevated railroads, both 
up and down, would leave only 300 feet intervals be- 
tween trains, it is not surprising that there was consid- 
erable delay in getting on and off the trains and that 
travel was very slow ; b*t it is remarkable that, so far 
as known, not a.single accident occurred to any of the 
3,000,000 of passengers that were carried in the three 
days, October 10, 11, and 12. 
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Breathing Wells. 

That the earth breathes by the movement of the at- 
mosphere Into and out of its depths may no longer be 
doubted as a myth derived from occasional observa- 
tions of this phenomenon. When it is considered 
that the whole superstratum of the earth that is not 
saturated with water is a porous mass of loam, sand, 
and gravel, at any depth from the surface, to hun- 
dreds of feet below it, and in many localities lying on 
or beneath extended beds of clay or stratified rock in- 
closing cavernous spaces ; and that it is well known 
that sand and gravel, that is not saturated with water, 
has the spaces between its particles filled with air or 
gases that are elastic and subject to contraction and ex- 
pansion by changes in pressure ; it may rationally be 
assumed that the interspatial air or gases in the vast 
sand and gravel beds and cavernous spaces beneath 
the earth's surface will be affected in its density by 
the variations in the density of the atmosphere above; 
that under "this condition the ground breathes the 
life-giving atmosphere that purifies the noxious sub- 
terranean elements by oxidizing their constituents, or 
in other words aerating the underground waters by 
contact with the percolating moisture from the sur- 
face. 

There can be no doubt, in the face of accumulated 
observations, that the barometric changes, of pressure 
in the atmosphere do not stop at its surface, but ex- 
tend downward into the depths of the porous sand 
beds and into the cavernous recesses of the earth, and 
that wherever such porous beds are covered with a 
clay or rock stratum, cutting off the direct pressure 
variation over a large district, any penetration of such 
strata makes a connecting vent with the outer atmo- 
sphere, and the variation of pressure in the outer at- 
mosphere immediately extends its influence to the 
subterranean air spaces beneath the sealing clay or 
rock strata. 

The relation of blowing caves to changes in atmo- 
spheric pressure is a well attested fact, except a few in- 
stances where there are two openings, by which the 
wind also produces internal circulation and ventilation. 
In close caves with a small single outlet the baro- 
metric changes in the atmosphere are the principal 
source of their ventilation, by the blowing or breathing 
of air through their mouth or entrance simultaneously 
with the movement of atmospheric waves of pressure. 
This phenomenon has been observed in detail both 
in open wells and bored or artesian wells in the West- 
ern States, where the later geological strata extend in 
nearly unbroken sheets of clay, limestone and sand- 
stone over large tracts of country. In many parts the 
water-bearing strata are deeply seated under beds of 
sand and gravel covered with thin layers of clay or 
limestone near the surface. 

In Illinois and Iowa some of the breathing wells be- 
come intermittent gas wells by the action of variable 
atmospheric pressure, showing a gas-saturated under- 
stratum which under varyirjg atmospheric pressure 
breathes gas intermittently with the rise and fall of 
the barometer. 

This class of wells has been tested by closing and 
inserting a whistle, which would blow according to 
the barometric change, inward when the barometer 
was high and outward with a low barometer. 

There is a breathing open well near Stan wood, Ore- 
gon, 90 feet deep to the water surface ; the excavation 
passing successively through layers of clay, sand and 
stratified rock, with a thin seam of coal at 80 feet down, 
and at the bottom a mass of broken stone or volcanic 
debris, which forms the water stratum. This well 
gave much trouble in digging from an intermittent 
flow of gas, and, in consequence, the work was delayed 
several months. 

Finally, when finished, it was discovered that gas 
flowed at intervals only, always succeeded by an in- 
halation of air for about the same length of time, the 
intervals being from one to five or six days. Shortly 
after the well was finished, the gas ceased to flow, but 
the respiration of the well continued with increased 
force, enough to run a small windmill placed in the 
mouth of the well, reversing its motion with the change 
in direction of respiration. 

There being several breathing wells in Kansas, one 
was sealed and tested with a siphon water gauge. 

The record shows a similarity between the curves of 
pressure in the barometer and the curves of well pres- 
sure, only that the minimum pressure in the well was 
equivalent to and at the same time of the maximum 
pressure of the barometer, and the reverse. 

Thus when the barometer was lowest, the pressure 
outward from the well was greatest, and the reverse. 

Under this condition, with a low barometer, the well 
would blow or exhale, and, with a high barometer, 
would draw in or inhale air. Thus the well becomes 
a natural barometer. 

The actual extremes of positive and negative pres- 
sure in the well, the positive being the blowing pressure 



The fact that the porous soil of the neighborhood, 
or possibly neighboring wells, relieved the well under 
observation of its pressure by slow ventilation was 
made evident in the course of the observations, for 
when the barometer suddenly rose and remained high 
for a day or two, the pressure inward to the well 
would gradually decrease to zero; and upon a sudden 
fall in the barometer and continuing for a day or two 
at low stage, the outward pressure in the well would 
again gradually decrease to zero. 

Under large barometer variations a whistle, attached 
in place of the water pressure gauge, could be heard, 
as stated, all over the town, giving, by its intensity, 
the magnitude of the barometric range. G. d. h. 

^ i % » * 

Fall ot a meteoric Stone at Hath, South Dakota. 

BT A. E. FOOTE. 

On the 39th day of August, 1892, about four o'clock 
in the fifternoon, while Mr. Lawrence Freeman and 
his son were stacking upon his farm two miles south of 
Bath, they were alarmed by a series of heavy explo- 
sions. On looking up they saw a meteoric stone flying 
through the air, followed by a cloud of smoke. Its 
course was easily traced to the point where it fell, 
within about twenty rods from where they were stand- 
ing. The stone penetrated the hardened prairie to a 
depth of about sixteen inches and when reached it was 
found to be so warm that gloves had to be used in 
handling it. Three small pieces of an ounce or two 
each had apparently been blown off by the explosions, 
but the stone still weighed 46% lb. One of these small 
pieces was found by some men not far distant and was 
broken up and distributed among them. The explo- 
sions were plainly heard by a large number of people 
at Bath, two miles away, and at Aberdeen, nine miles 
away, it sounded like distant cannonading. The ex- 
terior of the stone presents the usual smooth black 
crust. The interior is quite close-grained, resembling 
in texture the stones from #focs. The iron is abun- 
dantly disseminated through the mass, and although 
the grains are small, they are easily distinguished and 
separated on pulverizing. 

Preliminary tests made by Mr. Amos P. Brown, of 
the mineralogical department of the University of 
Pennsylvania, prove the presence of nickel and cobalt 
in considerable quantity. An affidavit signed by 
Charles Freeman (before H. T. Root, notary public) 
stating the facts of the fall is in the hands of the 
writer, to whom the stone was sent. — Ainer. Jour. 
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A Chance for Inventors. 

The government of India is offering a number of 
prizes for the best designs or models of a cart suitable 
for military requirements, to wit, a mule cart for the 
transport use of the British army in India. The prizes 
offered are five in number, and are respectively $3,750, 
12,500, $1,875, $1,250, $625, or $10,000 in all. Industries 
says : The award will be intrusted to a jury consisting 
of three military and three technical experts. The 
question of cost being of the.highest importance, the 
designs should give the estimated price in pounds ster- 
ling or rupees of a single cart delivered free on board 
in London or at Bombay, Calcutta, or Allahabad. As 
a guarantee of good faith on the part of thelfcmpetitor 
as regards estimated cost, he will, if recommended for 
a premium, receive, in the first instance, only one-half 
of such premium immediately on its award. He will, 
however, only receive the same proportion of the other 
half as represents the proportion by which he may 
have under-estimated the actual cost of the cart. It is 
left to the jury to ascertain by tender in the open mar- 
ket, or by such other means as it considers suitable, the 
cost of the cart to government, and to make its award 
accordingly. The object desired to be attained by this 
competition is the production of a design, accompanied 
in all cases by a working model, for a military trans- 
port cart adapted to conditions which make the use of 
interchangeable metal parts for all important portions 
of the cart absolutely indispensable. The designs and 
models should reach the secretary to the government of 
India, Military Department, Calcutta, not later than 
June 30, 1893. 

♦ « ■ > ♦ 

Invention— Discovery. 
" For by invention," says Fielding in " Tom Jones," 
"I believe, is generally understood a creative faculty, 
. . . whereas by invention is really meant no more, 
and indeed the word signifies, than discovery, or find- 
ing out ; or, to explain it at large, a quick and sa- 
gacious penetration into the true essence of all the ob- 
jects of our contemplation," and of this little criticism 
can be made. Nevertheless, with as little risk of criti- 
cism the United States courts, in interpreting the 
patent statutes, accept the " generally understood " 
meaning of Fielding's day, it being settled that the " in- 
vention " of the statutes signifies a creative faculty, 
and the same high authority also construes " discov- 



ery " in the statutes to be synonymous with invention 
and the negative being the inhaling pressure, was but ' as thus interpreted, and correctly so ; though we should 
little over one-half the extreme^of barometric^jressure; despair of convincing the partisans of the great author 
the total difference in water pressure being 2"30 inches, . that the court rulings were devoid of the humorous. 



while the total range of the barometer was 
tenths of an inch, or 4 inches water pressure. 



three- 



Ppssibly, indeed, the learned judges had even in 
mind Fielding's lucid interpretation, and conformed 



their rulings on the words to the principle of action 
and reaction. 

« ni» 

American vs. Foreign Files. 

A large proportion of the cutting points on a file 
never do actual service of any kind. On a new file the 
work is done by the very few highest points, then as 
these are broken off and worn down others do some ser- 
vice. These last, however, do not have a chance to do 
much service, being withheld by the worn and dull 
points from effective contact with the metaL Files 
again are cut with such blunt tools that their cutting 
points have no satisfactory backing of material. This 
backing always is a concave fillet, giving the point great 
sharpness but no strength. These facts indicate the need 
of an improved means of making files, or perhaps the 
finding out of the method by which the Swiss cut their 
famous Grobet kinds. One of these Swiss files will out- 
cut and outwear four American files. An English 
Stubbs file will outwear more that two American files ; 
but they are not so evenly cut as the Swiss. It is not 
solely in the cut that these foreign files are better than 
ours. They put in honest steel. One maker of files 
told me what make of steel he used. It is believed that 
this steel can be bought for less than four cents a 
pound by the ton. The Swiss files again, and the 
Stubbs files also, in a degree, are better finished tools 
than anything of the kind made in America. A Grobet 
file is generally about mathematically correct. The 
hardening in both these foreign files is uniform and 
good. Tear after year, decade after decade, these files 
come to us. They were the best in the world at the 
time I entered the door of the first shop that knew my 
efforts, and they are the best to-day. Now, what is 
the matter with American files ? Our steel is good, we 
have the mechanical ability, and we have the market, 
for we use more Swiss files than all the rest of the 
world, and I am of opinion that we consume more 
Stubbs files than the whole of the British empire. 
Americans do not need to be ashamed of many kinds 
of native metal work, but our files are below compari- 
son.— Albert D. Pentz, in the Engineering and Mining 
Journal. 

Reply. — The above article shows that the writer 
thereof is practically unfamiliar with the present mode 
of manufacturing files, and therefore his statements 
should be taken with a large degree of allowance. He 
claims that the famous Grobet or Swiss file will outcut 
and outwear four American files, and the English 
Stubbs file will outwear more than two American files. _ 
The writer is a large manufacturer of American files, 
and answers by saying that market conditions, of which 
he has a very general knowledge, and positive informa- 
tion derived directly from large consumers of files all 
over this country, make him certain that the above 
statements are incorrect. 

A well cut American file will do just as much work 
and even more than a Grobet of the same cut. The 
English Stubbs files have always had a good reputa- 
tion, and while Mr. Pentz places their quality below 
the Grobet file, the real facts are the Stubbs files are 
considered by nearly all file manufacturers, and also by 
nine consumers out of ten, to be of better wearing 
quality than the Grobet make. 

Mr. Pentz's assertion in regard to honest steel as used 
by file makers again shows a lack of knowledge on his 
part as to the conditions governing the manufacture 
of files. Quite recently a prominent engineer and 
large user of files in France expressed his preference for 
American files manufactured by the writer's company, 
on the ground that actual tests had proved to his sat- 
isfaction that the quality of steel used in our American 
files was better than the best English make. 

But I will admit that Stubbs uses a better quality of 
steel in his files than that generally used by English or 
American manufacturers. The steel at present used 
here in the manufacture of files is a comparatively low- 
priced steel, and yet fully as expensive as the steel used 
by any foreign manufacturer, except Stubbs. 

As regards finish of the Swiss files, they are hand- 
some in appearance, but I think the Nicholson File 
Company, of Rhode Island, in the'manufacture of their 
X F's, exceed in style and finish any maker of small 
Swiss files. 

I also take exception to the statement made by Mr. 
Pentz, as regards the uniform temper in a file of foreign 
make being better than the files of the best American 
makers. Now and then, in this country, you will find 
a few machinists who still think they must have a Gro- 
bet file to finish with, a Stubbs taper saw file to im- 
prove the cutting ojualities of a very hard saw, and an 
English file for general machine shop work. To such 
users I eah only say that not only is the English mar- 
ket in Canada and other provinces of Great Britain 
being absorbed by the better make of American files 
to-day, but it is also a fact that in England, the home 
of some of the best files made in the world for general 
machinist's uses, files of certain American manufacture 
have not only entered that market, but gone there to 
stay, and have become formidable competitors of the 
best brands of English files, Stubbs not excepted. 

J. D. Foot. 
New York, December, 1893. 
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AN IMPROVED SCHOOL CHAIE AND DESK. 
The providing of desks and seats suitable for children 
of various sizes at school is often quite a troublesome 
matter, and, with the ordinary styles of school furni- 
ture, frequent changes are necessary. An improve- 
ment designed to obviate this difficulty is represented 
in the accompanying illustration. It consists of a 
desk or seat supporting standard, capable of ver- 
tical adjustment, whereby the desk or seat may be 
readily raised or lowered as desired, to suit the needs of 
different pupils. The upright portion of the standard 




sition by thumb screws, the arrangement being such 
that by pushing the members well in the brace may 
be turned in small space, where but little power is re- 
quired, while by pulling out the members greater lev- 
erage is obtained. The crank handle has an inner 
two-part tube, the parts of the handle being hinged 
together and having overlapping portions, spring- 
pressed pins within the handle projecting through the 
overlapping parts, the pins being pressed inward when 
the handle is to be removed. The lower end of one 
of the members of the lower crank arm terminates in 
a cylinder which turns on the ratchet head 
formed integral with the bit-holding shank, 
the rotation of which in either direction is pro- 
vided for by a simple pawl and ratchet ar- 
rangement. A screw extending longitudinally 
through the ratchet head has at its upper end 
a turning knob by means of which the outer 
ends of the jaws may be forced together or 
allowed to spread apart, enabling the jaws to 
be clasped firmly to a bit and be very quickly 
adjusted. Each end of the jaws fits several 
sizes of bits, and by reversing the jaws they 
may be made to fit many sizes, several pairs 
of jaws being preferably provided for each 
brace. 

The invention is designed to improve the 
entire construction of a bit brace, that it Jmay 
be easily adjusted, efficiently operated and 
nicely and strongly finished. 



THE CHANDLEB ADJUSTABLE CHAIE AND DESK, 

is provided with a series of grooves or recesses, and 
slides vertically within a base portion, on which is ar- 
ranged a horizontally sliding double or U-shaped 
spring adapted to engage the grooves or recesses in the 
vertically-sliding upright. The desired adjustment 
may be quickly and easily effected, when the spring is 
secured in place by a clamping bolt, the construction 
preventing any rattling or loose motion from inaccur- 
acy in the fitting of any of the parts. The desk is 
firmly supported on each side, and the chair, when 
"adjusted to the height required, is practically as sub- 
stantial as if it were a solid piece of iron, as the clamp- 
ing bolt cannot be loosened if tampered with by the 
pupil, being fixed in adjusted position by means of a 
wrench. This improved chair and desk have already 
been tested in practical use in the schools at Somer- 
ville and Brockton, Mass., and in Port Chester, N. Y., 
where they are said to have given great satisfaction. 
Further information relative to the improvement may 
be obtained of the Chandler Adjustable Chair and 
Desk Co., No. 7 Temple Place (rooms 43 and 44), Bos- 
ton, Mass. 



AN IMPROVED BIT BBACE. 
The brace shown in the illustration has a readily at- 
tachable and detachable knob, with an easy bearing 
and excluding dust and dirt, an extensible and ad- 




ENTTDSEN'S BIT BBACE. 

justable crank, a convenient and easy handle, an im- 
proved ratchet connection between the brace crank 
and the bit shank, with a new and efficient means of 
fastening bits of various sizes to the brace, and other 
novel features. The improvement has been patented 
by Mr. Andrew Knudsen, of Tucson, Arizona Territory. 
Pig. 1 shows the device in perspective, Pig. 2 being a 
sectional view of the knob, Pig. 3 a section of the jaw- 
holding and adjusting mechanism, Pigs. 4 and 5 show- 
ing the ratchet mechanism, and Pig. 6 illustrating the 
bit-holding and adjusting mechanism. The bearing 
knob is socketed on its inner side and screwed to the 
reduced end of a screw cup or nipple, which has a 
socket to receive the bearing cone of the brace stem, 
extending through a tube. The two crank arms each 
comprise two members, one adapted to slide within 
the other, the parts being held together in desired po- 



Preventlon of Lead Poisoning. 
Lead poisoning among glass polishers due to 
the tin putty employed may, according to M. 
Gueroult, be entirely abolished by a new plan 
which has for the last eighteen months been 
adopted at the Baccarat Glass Works. The old 
tin putty that was used was a stannate of lead 
which was manufactured in special furnaces 
by oxidizing three parts of lead with one part 
of tin. In the new material two parts of meta- 
stannic acid are added for each part of putty, the lead 
being reduced to about a third of the old proportion. 
Under the former system numbers of workmen suf- 
fered from lead paralysis, and many had to leave the 
works entirely. Since the introduction of the meta- 
stannic acid putty, however, not a single case of lead 
poisoning has occurred. 

■»<»>» 

AN IMPBOVED CONVEYEB OB ELEVATOB. 
The construction shown in the illustration has buck- 
ets arranged for self-loading and self-dumping without 
breaking the material, which may be safely carried to 
any desired distance. The improvement has been 
patented by Mr. George H. Tench, of Pottsville, Pa. 
Chains moved by sprocket wheels carry buckets, each 
made in two parts, a body and an end gate, each part 
being rigidly secured to different links of the chain, so 
that when the latter passes over the wheels the end 
gate of each bucket opens and closes, as shown. As 
arranged for an elevator, one end of each bucket is 
open, and the lower ratchet wheel on which the chain 
is carried is inclosed in a casing connected with a chute 
through which the material to be elevated is fed, the 
buckets fitting snugly in this casing. As the filled 
bucket reaches the upper ratchet wheel, as shown in 
one of the views, the body of the bucket is tipped by 
the link to which it is attached, disengaging 
the body from the gate and permitting the 
contents of the bucket to pass into the deli- 
very chute. The body and gate of the 
bucket remain separated during the pas- 
sage of the chain around the wheel, the 
gate closing on the body when the parts 
again reach a vertical position on the chain. 
With the device arranged as a conveyer, as 
shown in one of the views, the horizontally 
traveling chains bring the buckets at the 
receiving end of the casing in contact with 
material passing down a chute, the end gate 
closing upon each filled bucket at the time 
it reaches its lowermost position. The 
bucket remains thus closed during its hori- 
zontal travel, until it reaches the next ratch- 
et wheel, when the body swings into an 
annular position away from the gate, and 
the material is dumped into the delivery 
chute, the body and gate remaining discon- 
nected until they again reach the horizon- 
tal position, the buckets then being upside 
down. 



The extreme of cheapness in the production of pic- 
tures can be reached by assembling many engraved 
blocks together and printing all at once on large 
sheets of gelatine or celluloid, which can be afterward 
cut into pieces of suitable size. — Amer. Jour. 

[The printing of engravings for lantern slides on 
sheet gelatine has been practiced for more than twenty 
years.— Ed. Sci. Am.] 



A MACHINE TO WASH AND SCBEEN COAL. 
The machine shown in the illustration is designed to 
thoroughly wash and screen coal with the use of a 
small amount of water, effectively separating the dirt 
and refuse from the coal. The improvement has been 
patented by Messrs. James Gallacher and George 
Lang, of Chickasaw, Ala. The open-ended trough at 
the top of the inclined framework has slots or grooves 
in its sides and bottom, in which run chains on rollers, 
the chains being carried by sprocket wheels and pro- 
vided with transverse scrapers moving upward on the 
trough bottom, carrying the dirt and finer particles 
settling to the bottom of the trough as the coal is car- 




TENCH'S CONVEYEB OB ELEVATOB. 

ried downward over the scrapers by the water. Con- 
nected by bevel gears with the shaft operating 
the upper sprocket wheel is an elevator, at the 
lower end of which is a hopper to receive the coal as 
it comes from the mine, and deliver it into a chute 
leading into the trough near its upper end. A valved 
water pipe leading from a tank above lets water into 
the chute with the coal, and a branch pipe discharges 
water into the extreme upper end of the trough above 
the chute, thus washing back any coal which may be 
carried above this point. At the lower end of the 
trough is an inclined rotary screen, driven from the 
lower sprocket wheel shaft, by which the coal may be 
screened, and the pea coal separated from the fine 
slack. The dirt and refuse carried to the upper end 
of the trough by the scrapers is delivered into a con- 
veyer arranged at right angles and leading off to a 
suitable dumping place. The whole construction is 
comparatively inexpensive, and the machine has a 
large capacity and may be operated at small cost. 



Gelatine Slides for Lantern Projection. 

Prof. W. J. Waggener states that he has 
been very successful in making diagrams and 
pictures for projection by the magic and the 
solar lantern by printing the same, with the 
ordinary printing press and engraved blocks, 
on sheets of transparent gelatine. By this 
means excellent lantern slides from dia- 
grams and engravings of nearly if not quite 
all kinds can be made and multiplied as rap- 
idly and almost as cheaply as paper prints. 
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OALLACHEB AND LANG'S COAL WASHES. 
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AN IMPROVED AUTOMATIC WATER GATE. 
A waste gate which works automatically to control 
the overflow of waste ways or sluiceways of canals is 
shown in the accompanying illustration. The gate is 
designed to normally stay closed, opening automati- 
cally only when the water has risen to a certain pre- 
determined height, when, hy permitting the surplus 
water to escape through a suitable raceway, 
any damage likely to be caused by the water 
overflowing the banks is prevented. The 
improvement has been patented by Mr. 
George W. Norton, of Mohawk, Arizona 
Territory. Fig. 1 is a vertical section of the 
improvement, as applied in practice, the 
gate being closed, while Fig. 2 is a view in 
perspective, showing the gate opened by the 
rise of the water. In the wasteway is fitted 
an open gate frame, the top of the- frame at 
the sides having bearings in which is jour- 
naled a cross-shaft to which is rigidly at- 
tached a swinging gate, and a counterpoise 
whose balance is changed by the rise and 
fall of the water. The counterpoise is se- 
cured at one end to a tank connected by a 
pipe to an opening in the gate, and on its 
other end is suspended a weight, whereby 
the gate will be held closed when the water 
is at a normal height, the tank at such times 
being empty. But with the rise of the water 
the tank fills, as shown in Fig. 2, and it 
then overbalances the weight and swings 
downward, thus opening the gate. The gate 
will remain open until the water falls below 
the opening leading to the tank, a small 
aperture in the bottom of the latter soon 
discharging it of its weight of water after the inflow 
has ceased, when the weight on the other end of the 
counterbalance pulls it down and closes the gate. 



with the result that the lines were relaid underground 
about 1878. 

From the period of 1845 an almost uninterrupted 
series of scientific and technical discoveries and inven- 
tions emanated from him and from the factory under 
his direction. 

In 1845 he devised a machine for the measurement of 
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BE. WERNER VON SIEMENS. 

It is with the deepest regret that the announcement 
has been received of the death of Dr. Werner von 
Siemens, which took place on December 6, 1892. A 
brief sketch of his life was given in the Scientific 
American of December 17, and we now add the fol- 
lowing details : 

It was in 1839, at Magdeburg, at the age of 23, that he 
began his scientific investigations. His first experience 
was unfortunate, for an explosion, caused by a pre- 
paration of phosphorus and chlorate of potash, burst 
the drum of his right ear. As he had met with a simi 
lar accident to his other ear some time before, he was 
for a time stone deaf. His studies were fated to be 
again interrupted, for in the autumn of 1840 he was 
sentenced to five years' imprisonment for acting as sec- 
ond in a duel. 

" Stone walls do not a prison make " was more than 
exemplified in his case, for being allowed to continue 
his experiments, he successfully plated a silver spoon 
with gold. The silver spoon was connected to 
one pole of a Daniell cell, a louis <Por to the 
other. It was a great disappointment to him 
when, after a month's imprisonment, he was 
pardoned, and begged that he might be allowed 
to use his cell to complete some experiments. 

A patent was granted him in Prussia, in 1841, 
for electro-gilding and silvering. In 1842 he 
and his brother, William Siemens, took out a 
patent for a differential regulator. 

In 1844 he was appointed to the artillery 
workshops in Berlin, where he turned his at- 
tention earnestly to telegraphy, and in 1845 
patented his dial and printing telegraph instru- 
ments, which were based on the self -breaking 
principle of the Neef's hammer. 

In 1848, at Kiel, he laid down the first elec- 
tric submarine mines. They served to protect 
the town of Kiel, and saved it from being bom- 
barded by the Danish fleet. 

The Prussian government, in the autumn 
of 1848, deputed him to lay the first great un- 
derground telegraph line from Berlin'.to Frank- 
fort-on-the-Main, and in the following year 
another from Berlin to Cologne, Aix-la-Cha- 
pelle, and Verviers. Werner von Siemens now 
left the army and government service and de- 
voted himself henceforth to scientific pursuits 
and the management of a telegraph factory, 
which he and Mr. Halske established in 1847. 
The firm has since then acquired a world-wide 
reputation, and is indissolubly connected with 
the growth and progress of telegraphy. During 
the laying of the first underground lines Wer- 
ner von Siemens had observed the then re- 
markable phenomenon of electrostatic induc- 
tion, which exercised so retarding an influence 
in the working of those lines. He described the phe- 
nomena in a paper communicated to the Paris Aca- 
demy of Sciences in the year 1850. The underground 
system of telegraphs had, however, to give place to 
the overground, on account of the technical diffi- 
culties mentioned. But the experience gained from 
these failures resulted in overcoming the difficulties, 



NORTON'S AUTOMATIC WATER GATE. 



small intervals of time, and the speed of electricity by 
means of electric sparks, and its application, in 1875, 
for measuring the speed of the electric current in over- 
land lines. 

The firm of Siemens & Halske, in 1851, erected the 
first automatic fire telegraphs in Berlin. The difficulty 
of communicating through long underground lines led 
him to the invention of automatic translation, which 
was afterward improved upon by Steinheil ; and in 
1852 he furnished the Warsaw-Petersburg line with 
automatic fast-speed writers. The messages were 
punched in a paper band by means of the well-known 
Siemens lever punching apparatus, and then auto- 
matically transmitted in a clockwork instrument. 

In 1854 the discovery (contemporaneous with that of 
Frischen) of simultaneous transmission in opposite di- 
rections and multiplex transmission by means of elec- 
tro-magnetic apparatus was made, and two years later 
the Siemens magneto-electric dial instrument, giving 
alternate currents, was constructed. From this appa- 
ratus originated the well known Siemens armature, and 
from the receiver was developed the Siemens polarized 
relay, with which the working of submarine and other 
lines could be effected with alternate currents ; and in 




DR. ERNST WERNER VON SIEMENS. 

the same year, during the laying of the Cagliari Bona 
cable, the construction and first application of dynamo- 
meters, also the development of the theory of submerg- 
ing cables in deep water, took place. 

In researches on the subject of electrostatic induction 
and the retardation of the current in insulated wires 
representing Leyden jars, Werner von Siemens de- 



veloped mathematically Faraday's theory of molecular 
induction, and thereby paved the way in great meas- 
ure for its general acceptance. The construction of 
the ozone apparatus, telegraph instruments with alter- 
nate currents, and translation and automatic discharge 
for cable lines, were devised in 1857. The Sardinia, 
Malta, and Corfu cable was in the same year worked 
with such instruments. 

In 1859 came the construction of an elec- 
trical log ; the discovery of the heating of 
the dielectric by induction ; the introduction 
of a reproducible standard resistance mea- 
surer (Siemens unit) ; the construction of 
resistance bobbins and the testing of insu- 
lated wires by systematic methods were also 
effected by him ; also researches on the in- 
fluence of heat on the electrical resistance of 
metals, and the establishing of methods and 
formula for testing resistances, and for the 
, determination of faults by means of resist- 
ance measurements instead of with current 
measurements as formerly used. 

In 1866 the establishing of the theoretical 
principle of dynamo-electric machines, which 
led to the construction of dynamo-electric 
mine exploders and light apparatus. In 
1874, a treatise on the theory of the laying 
and testing of submarine cables ; and in 
May, 1875, researches on the influence of 
light on crystalline selenium ; and in 1876 
and 1877 on the change of conducting power 
of selenium by heat and light. 

He had continued reading papers and ad- 
dresses down to the present time, and had 
contributed of late years much to the theory 
of electro-magnetism. 

Werner von Siemens' scientific knowledge and in- 
ventive genius, combined with the great mechanical 
ability of his partner, Mr. Halske, soon developed the 
telegraph works of Siemens & Halske, in Berlin, into a 
large establishment, from which Mr. Halske retired in 
1867. 

In 1865 Werner von Siemens introduced pneumatic 
dispatch tubes into Berlin ; the system adopted there 
served as a model for that laid down in London by 
Siemens Bros., in 1871. The railway signaling and 
block system of Siemens & Halske, which has been 
adopted by many Continental railways, was the first 
to ensure a forced dependence between the electric and 
semaphore signals and the position of the points. 

In 1879 Werner von Siemens constructed an electric 
railway in Berlin. The electric energy was transmitted 
to the moving carriage, or train of carriages, through 
the two rails upon which it moved, these being suffici- 
ently insulated from each other by being placed upon 
well creosoted cross sleepers. This railway, which was 
much used during the Berlin Exhibition of 1879, was 
the direct progenitor of the Lichterfelde line, one rail 
serving as the conductor from the dynamo, the other 
as the return. This railway has continued with 
success from 1881 down to to-day. 

The alcoholometer ranks as one of the most 
ingenious of Werner von Siemens' inventions. 
This apparatus registers with perfect accuracy - 
the actual quantity of absolute alcohol con- 
tained in the spirit which is passed through it. 

About 1,000 workmen were employed at the 
Berlin telegraph and cable works as early as 
1879. Siemens & Halske were among the first 
to construct telegraph lines in Germany and 
other countries. ■ In 1854 a branch firm was es- 
tablished at St. Petersburg, under the direction 
of Carl Siemens, who became a partner. A 
complete network of government telegraph 
lines for Russia was constructed and erected by 
this firm. In the year 1857 a branch of the firm 
was established in London, the well known Sie- 
mens Bros, of to-day. The development of 
Siemens & Halske's business since the intro- 
duction of electric light and traction is one of 
the most remarkable facts in industrial enter- 
prise. They have carried out much of the elec- 
tric light and traction work on the Continent, 
and the latest development is the opening of 
a large branch house in America, where it is 
expected they will compete with advantage 
with the American manufacturers. 

For his scientific labors, Werner von Siemens 
had in the year 1860 the degree of Doctor 
(honoris causa) of the Berlin University con- 
ferred upon him, and in the year 1873 he was 
elected member of the Berlin Royal Academy 
of Sciences. The Patent of Nobility was be- 
stowed upon him in 1888 by Frederick III. He 
was for a long time member of the Prussian 
Parliament and the vice-president of the Socie- 
ty for the Advancement of Industry in Berlin ; he was 
also member of the Asiatic Society in Calcutta, and 
honorary secretary for Germany of the London Society 
of Telegraph Engineers (now the Institution of Elec- 
trical Engineers), and was honorary member of the 
Institution of Civil Engineers, London, etc. 
Not the least important of his many labors was the 
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obtaining for Germany a practical patent law, after 
agitating this subject for a number of years, in connec- 
tion with the Society for Patent Protection, which he 
founded, and of which he was appointed permanent 
president. 

For the foregoing particulars we are indebted to the 
Electrical Review, London, and for our portrait to the 
Street Railway Review. 

The funeral took place at Berlin, December 10. 
Chancellor Von Capri vi, Dr. Von Boetticher, Secretary 
of the Home Office ; Herr Von Berlepsch, Prussian 
Minister of Commerce ; Dr. Hermann von Schelling, 
Prussian Minister of Justice ; the municipal authori- 
ties, and a large number of scientific men and artists 
were present. The funeral was conducted with much 
pomp. The route to the cemetery was lined with 
thousands of people. Four thousand workmen from 
the Siemens factory followed the hearse. Among the 
floral offerings was a wreath from Thomas A. Edison, 
inscribed " To my friend." 



AN IMPROVED MOTOB. 
The motor shown in the engraving is more especially 
designed for use on artesian wells, etc., to obtain, with 
a low pressure of water as a driving medium, a large 
amount of power for actuating other machinery. The 
improvement has been patented by Mr. B. S. Part- 
ridge, of Jacksonville, Fla. The machinery to be actu- 
ated may be of any desired construction, the improve- 
ment being represented as applied to a double-acting 
pump, the piston in the middle pump being on a piston 
or power rod carrying pistons in cylinders near its 
ends, these cylinders being open at their inner ends and 
connected at their outer ends with the valve chests of 
inlet chambers through which the motor agent enters. 
In these chests slide cylindrical valves, whose rims open 
and close the inlet and the outlet ports alternately, the 
valves having each a central hub and radial spokes, as 
shown in Ihe sectional view, to form a dis- 
charge opening for the cylinders at the 
time the valves are seated over the inlet 
ports of the inlet chambers. The valves are 
at all times entirely surrounded or filled with 
the motive agent, and thus are constantly 
and perfectly balanced. Outwardly extend- 
ing valve stems are pivotally connected with 
transverse pivoted arms, whose free ends 
are pivotally connected with each other by 
a rod extending at one side from one outer 
end to the other of the motor. This rod 
slides in bearings formed on arms secured to 
the power rod, the bearings engaging collars 
on the ends of V-shaped springs, which have 
at their other ends collars abutting against 
collars secured to the rod, while the latter 
collars abut against spring arms secured to 
the valve chests. In operation, as the power 
rod moves in either direction, one of the 
springs is first compressed and then released, 
to force in one direction or the other the rod 
connected with the valve stems at the ends, 
thus alternately opening and closing the out- 
let and inlet ports in each chamber. A prac- 
tical test of this improvement has been made before 
the Board of Public Works and the fire department 
of Jacksonville, Fla., in which water was taken at 
20 pounds pressure through a 6 inch pipe, and, using a 
2% inch hose and % inch nozzle, a stream was thrown 
107 measured feet, the pressure varying from 40 to 60 
pounds, and when the valve was closed the pressure 
rose to over 100 pounds. As this was effected with an 
experimentally made motor, it is claimed that much 
better results can be obtained with a motor specially 
manufactured after approved patterns in accordance 
with this invention. 



The Manufacture of Small Arms. 

At a recent meeting of the Institution of Civil 
Engineers a communication on " The Manufacture of 
Small Arms" was read by Mr. John Rigby, M.A., 
superintendent, Enfield factory. 

The author traced the history of the interchange- 
able system of manufacturing small arms, from the 
date of the first factory in England, set up in 1852 at 
Pimlico by Colonel Colt, who imported the machinery 
from America. He then proceeded to describe the 
various processes of manufacture of the components of 
the Lee-Metford Mark I. magazine rifle, of - 303 in. 
bore, the weapon adopted for the British army, pre- 
facing the account with a general description of the 
Enfield factory. 

The most important part of a rifle was the barrel, 
which had always engaged the special attention of 
gunmakers. Up to the time of the Crimean war it 
was, for the bulk of British troops, a comparatively 
rude tube of iron, lap-welded under rolls and tapering 
externally, with a cylindrical bore of about % in. 
diameter. The barrel of the present day was a steel 
tube of accurate workmanship, only A in- bore, almost 
perfectly true and straight, rifled to ^^ in., and so 
closely inspected that the existence of the most minute 
gray or seam in the bore, requiring a highly practiced 
eye to detect it, was sufficient to condemn it. The 
material used was produced either by the Siemens- 
Martin or the crucible process of manufacture, and 
was supplied to Enfield as a solid round bar 1% in. 
diameter and 15J^ in. long. After severe testing, this 
bar was passed through a rolling mill to draw it to its 
full length ; it was then taken to the forge, the swell 
at the breech end was stamped to the required shape 
by a steam hammer, and afterward straightened cold. 
The next step was to submit the bar, without anneal- 
ing, to the turning and drilling machines. The latter 
were horizontal, the drills operating from each end. 




Ocean malls Under the American Flag. 

The new foreign mail service so far contracted for 
under the recent act of Congress is as follows : 



Beginning of 
Contract. 



Apr. 26, 1893.. 
Mar. 1,1893.. 
Feb.l, 1892.. 



Feb. 1. 1892 . . 

Feb. 1,1892.. 

Oct. 13, 1895.. 

Oct. 12, 1895. . 
Dec. 10, 1892. 

Dec. 1, 1892.. 
Nov. 1, 1892 . 
Nov. 1, 1892. . 



Termini of Routes. 



Galveston to La Guayra 
New York to La Guayra 
New York to Colon. . . . 



San Francisco to Pana- 
ma 

San Francisco to Hong- 
Kong 

New York to South- 
ampton' 

New York to Antwerp. 

New York to Bnenos 
Ayret* 

New York to Eio 

New York to Tuxpan.. 

New York to Havana. . . 



Number of Trips. 



Period of 
Contract. 



3 times a month 5 years. 

3 times a month 10 years. 

3 times a month first 2 10 years. 

years ; once a week 8 

years i 

3 times a month first 3 10 years. 

years; once a week 71 

years | 

Once every 28 days ; t 10 years. 

once in 3 weeks. 
Once a week 



Once a week 

Once a week with calls; 

28 days without 

Once in 21 days 

Once a week - 

Once a week 



10 years. 

10 years. 
5 years. 

5 years. 
5 years. 
5 years. 



The new service applies to eleven lines, comprising, 
when completed, forty-two ships of 165,802 tonnage, 
and the contractors will be required to spend $14,000,000 
to provide ships necessary to make the service contract- 
ed for frequent enough and quick enough to comply 
with the terms agreed upon. — Report of the Postmas- 
Ur-ChnercU. 



PABTBIDGE'S WATEB MOTOB. 

In the process of drilling the barrel revolved at nearly 
1,000 revolutions a minute against half-round bits held 
flat down, a capillary tube of brass supplying soap 
and oil emulsion, at a pressure of 80 lb. to the square 
inch, to wash out the swarth and cool the cutting 
edge. The drills advancing from each end continued 
boring until a small disk about ^ in. diameter broke 
out, and the two holes met. The tendency of the 
drills to follow the line of axis of a revolving bar was 
one of those curious occurrences in practical mechanics 
which might be accounted for after observation, but 
which no one would predict. Occasionally, through 
some defect in the steel, a drill wandered from the 
axial line ; in this case the barrel was taken from the 
machine and reset sufficiently to bring the hole true 
again. To test its truth, a ray of light was made to 
illuminate the flat bottom of the hole while the barrel 
slowly revolved. It was very rarely that a barrel was 
rendered waste from bad drilling. Rough boring fol- 
lowed with a three-edged bit, the blade being about 
4 in. long. The rough external turning was effected 
in self-acting lathes, which gave the required curved 
taper. Three or four cutters acted simultaneously, 
each producing a long cutting that attested the qual- 
ity of the metal of the barrel. The operation of barrel 
setting followed. Previous to rough turning, the bar • 
rel8 were fairly straight internally, but the removal of 
the metal caused slight inequalities which were tested 
by the eye of the barrel setter, and corrected by trans- 
verse blows. This constituted skilled labor of a 
peculiar character, and was performed by young men 
of good sight, who were specially trained for that pur- 
pose. After middle life the eye generally lost some of 
the quality necessary for this work and it was rare to 
find a man excel in it after that period. Many 
mechanical devices had been contrived to supersede 
the simple ray of light laid, as if it were a straight 
edge, along the surface of the bore ; but the eye still 
remained the arbiter of straightness and could be 
relied on for very accurate results. The construction 



of the barrel was completed by the important opera- 
tion of rifling. In British small arm factories the 
system was followed of planing out each groove sepa- 
rately with a hooked cutter, and had been brought 
almost to perfection. In Continental and American 
factories the grooves were plowed out by cutters 
with several cutting or knife edges set at an angle and 
following one another in the manner of a single-cut 
file or float. Similar machines have been tried at 
Enfield, but did not give as smooth a cut as the 
slower moving single-tooth machines. A few passes 
of a lead lap fed with fine emery removed any burr 
that might remain, and completed the polish ; a cylin- 
drical lap, spinning rapidly, was then passed through, 
and gave the final finish to the barrels. The limits of 
gauging were from - 303 in. to - 305 in. Next in im- 
portance to the barrel was the mechanism of the 
breech, for which the material preferred was crucible 
cast steel of a mild character, but capable of being 
hardened in those parts exposed to the pressure of the 
bolt. The body was forged in two operations under 
the steam hammer ; it was then drilled and subjected 
to a long series of operations, in the course of which 
the end was recessed to receive the screwed end of the 
barrel, and the corresponding thread in the recess was 
milled out in a specially contrived machine, which 
insured that the thread should always start in the 
same place relative to the gauged part of the body, a 
point of great importance. The bolt, also of crucible 
cast steel, was forged under the steam hammer. A 
special machine, invented at Enfield, was used to 
finish the bolt after shaping. After machining, the 
bolts, packed in wood charcoal in iron cases, were 
heated and hardened by immersion in oil. The temper 
of the handle was then reduced in a lead bath. The 
rest of the bolt was tempered straw color. The bolt 
head was similarly hardened and tempered. 
The other components of a complete rifle were 
mostly shaped by mills built up to the pro- 
posed profile, or by copy milling machines. 
The process of drifting was used with good 
results at Enfield. All such slots or per- 
forations as had parallel sides, and were not 
cylindrical, were so finished. The common 
practice in drifting was to push the drift, 
but at Enfield much better work was ac- 
complished by pulling. It was found that 
used in this way drifts were very valuable 
for interchangeable work. The sides were 
cut with successive teeth,\each slightly lar- 
ger than the preceding one, and the whole 
length of the drift was drawn through. 
Emery wheels were also largely used at En- 
field, as a substitute for finish milling and 
filing. The wheels ran under hoods con- 
nected with a pneumatic exhaust that car- 
ried away the heated particles of steel and 
grit. It was popularly supposed that a 
machine once adjusted to turn out a com- 
ponent of a certain size and shape was 
capable of reproducing such in large num- 
bers, all absolutely identical. This was 
so far from being the case that no die, 
no drill, and no milling cutter actually made two 
consecutive articles of the same size. The wear of the 
cutters or dies proceeded slowly but surely, and it was 
only possible to produce in large numbers components 
of dimensions varying between a superior and an in- 
ferior limit. In small arm manufacture a variation of 
about one two-thousandth of an inch was about the 
amount tolerated, but it varied according to the size 
of the piece. A difference of diameter of one two- 
thousandth of an inch in the sight axis hole, and in 
the size of the pin or axis, would cause a serious misfit, 
whereas a similar difference in the measurement of the 
magazine, or of the recess in which it lay, would be 
quite immaterial. The operations of gauging, proving 
the barrel, and sighting, were successively described, 
as also the manufacture of the stock, which was of the 
wood known as Italian walnut, though largely grown 
in other countries. Among the smaller components, 
the screws were mentioned as being rapidly produced 
by the automatic screw-making machines of Pratt & 
Whitney. 

The component store received the various finished 
parts, which numbered 1,591, or, including accessories, 
1,863, and issued them to the foreman of the assembling 
shop. Theoretically, the assemblers should . have 
nothing to do but to fit and screw them together, but 
in practice small adjustments were found necessary. 
The amount of correction was generally exceedingly 
small, and was done wherever possible with the aid of 
emery wheels. The completed arms were submitted to 
inspection and then issued in cases of twenty each to 
the Weedon government store or elsewhere. 

The paper concluded with an account of the manu- 
facture of swords and sword bayonets, which had 
recently been resuscitated in England. 



Illuminated walking sticks are among the latest 
applications of electricity. A small incandescent lamp 
is concealed in the head of a cane and can be ignited 
by a spring. 
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THE MODEEN STEAM LATJNDBY. 
The Empire Steam Laundry, of this city, presents an 
example of how modern laundry work is done. The 
requirementsof the great steamboat and steamship com- 
panies, and of the hotels and restaurants, far surpass 
anything known of in the past, and to execute their 
laundry work appliances of the most perfect description 
are required. 

In our illustration we represent several phases of the 
work as executed in the largest laundry of this city, an 
establishment which must be among the great laundries 
of the world. 

When the articles are received in the building an ac- 
count of their number is sent with them, or sometimes 
they are counted there. The washing machines, which 
are shown in one of the cuts, are cylindrical boxes con- 
taining each of them a drum of nearly their own diame- 
ter, and perforated with holes and with an opening 
through which the goods are introduced. The articles 
are put into this interior drum by hand, the door is clos- 
ed and bolted and water is turned in and the machinery 
is started. The machineryrotates the drum alternately 
in one direction and in the other, an automatic belt 
shifter being provided for reversing the motion. A 
solution of soap, one or two bucketfuls, is introduced, 
and the operation of alternate rotation in one direction 
and in the other is kept up until the goods are washed. 
The wash water is then drawn off and replaced by 
clear water, and the drum being still -kept in motion a 
rinsing is effected. Ultimately, the water in which 
they are rinsed is heated so as to remove the last par- 
ticles of soap. 

The next operation is the drying or wringing of the 
goods. This is effected in centrifugal driers similar to 
those used in the sugar industry. These are seen at 
work in the drawing to the right of the washing ma- 
chines. The wringer being stationary, the operator 
packs it as full of the linen as possible, stowing it com- 
pactly down in the drum. The shaft which carries 
rotating drum holding the goods is journaled at the 
top or at the bottom only ; in the machine repre- 
sented in the cut is suspended from the bearing ; in 
other instances it is carried by a lower bearing only. 
The rapid rotation of the drum by its gyroscopic action 
imparts the requisite steadiness. When full of wet 
goods, the belt is thrown on the moving pulley and 
the drum begins to rotate slowly, acquiring speed 
gradually. The action of the centrifugal force on the 
goods is quite interesting. When the wringer starts it 
is packed full to the top. As the drum acquires velo- 
city the goods are forced out against its periphery, so 
that eventually the linen is all squeezed into a hollow 
cylinder and the center of the drum is quite empty. 
The water that is thrown out through the perforations 
of the side of the drum is caught by the casing and 
runs away. The articles are now ready for the mang- 
ling or ironing. 

As an object of interest, we reproduce in the cuts one 
of the old-fashioned mangles, which is still in use and 
gives good satisfaction for a certain class of articles. A 
large box weighted with iron and stone and other re- 
fuse material is caused to travel back and forth over 
the table. At the ends of its course, wheels carried by 
brackets on one or the other end of it, as the case may 
be, striking on an inclined plane, raise first one end and 
then the other. The goods to be mangled are wrapped 
around a wooden roller together with a light blanket 
or cloth. As the box tips up at the end of its course, 
one of these rollers is placed under it, then as the box 
returns, its weight comes upon the roller, and rolling 
thereon, completes its course, sub jecting the material to 
very heavy pressure at the ordinary temperature. The 
roller is removed at the release and the article is taken 
from it and another one put in its place. 

Several of these machines are used and are found to 
give, for a certain class of goods, a better finish than 
the hot process machines. 

Several kinds of hot process mangles of the more 
modern construction are employed in these works. 
The one we illustrate is known as the Hagan mangier. 
In it four rolls geared together rotate over a four-sec- 
tioned steam table. This steam table is grooved where 
the rollers come upon it, so as to almost fit their 
peripheries. The rollers are covered with felt, one 
edge of this being pasted to them by starch paste, the 
rest wrapped around them in such a direction that the 
natural rotation of the rollers tends to draw it always 
tighter. In operation the goods are straightened out, 
as shown in the cut, at the side of the machine furthest 
from the reader, and are inserted beneath the first 
roller. This catches them between its periphery and 
the smooth and highly heated steam table, and draws 
them forward, smoothing them out and delivering 
them to the next roller ; this in turn delivers them to 
the next, and so on to the fourth, they finally coming 
out at the nearer end of the machine dry and mangled 
or ironed. The rollers are spaced some distance apart, 
and as the damp goods go through them clouds of 
steam escape from the three interstices, so that one 
passage through this machine virtually dries them 
and leaves them ready for folding. 

In other mangles an apron is used to facilitate the 
passage of the goods. One point in the arrangement 



of the successive rollers in this type of machine is to 
wrap them with a little greater thickness of felt or 
cloth as the delivery end is nearer, to make the rollers 
successively increase in diameter from the first to the 
last. This increase is very slight, but it is enough to 
produce an increased rate of feed, so as to bring a 
slight tension to bear upon the goods as they go 
through. The mangles are heated by steam, turned 
into the hollow rolls or tables. The hot process man- 
gles effect the drying. Sometimes the articles are 
passed through them a number of times in order to 
complete it. 

When large articles have to be mangled, ordinary 
steam room drying is resorted to, and one of our cuts 
shows the drying chambers. These are simply large 
rooms with very long steam coils arranged near the 
floor and provided with racks that roll in and out on 
elevated tracks and rollers. On these racks the goods 
are hung, the racks being drawn out into the room; 
the racks are then pushed back into the drying cham- 
ber, the doors are closed and the goods left there until 
dry. 

The capacity of the laundry is put at 100,000 pieces 
per day. The washing machines will accommodate 
300 sheets at a time, or 1,500 towels. To illustrate their 
capacity for quick work, the following may be cited : 

The river steamboats deliver their goods in the morn- 
ing and take them away in the afternoon, it being 
quite possible to receive a consignment at 12 o'clock 
and turn it out finished at 5 o'clock in the afternoon. 
Sometimes a single ship, such as the Etruria or Dm- 
bria, will bring in from 20,000 to 25,000 pieces in a single 
consignment. It will be seen from this on how large 
a scale the work is done. 

One interesting feature of the establishment is that 
they manufacture their own soap. Five hundred 
pounds of tallow, of the very best quality, are melted 
down, and to it are added 10 pounds of caustic pot- 
ash and 70 pounds of caustic soda. These are heated 
to between 100° and 125° F. The saponification takes 
place without the addition of water, and after a thor- 
ough reaction, the soap is allowed to cool and is ready 
for use. It is not delivered solid to the laundrymen, 
but 75 pounds of it are dissolved in a tank containing 
600 to 700 gallons of water, and from this one or two 
buckets are taken at a time to be thrown into the 
washing machines. 



the working of a new non-explosive lamp, by means of 
which beautiful portraits may be made at night, which 
is so rarely successful with magnesium. — V. Lirondelle, 
in Bulletin de la Societe Photographiques du Nord de 
la France ; Photography. 



Professor Eben Norton Horsford. 

Professor Eben Norton Horsfcrd, formerly Harvard 
instructor, died recently in Cambridge, Mass. Profes- 
sor Horsford was born in Moscow, Livingston County, 
N.Y., July 27, 1818, his father being Jerediah Horsford, 
a colonel in the war of 1812 and member of Congress. 
Prof. Horsford was graduated from the Rensselaer 
Polytechnic Institute in 1838, went to Germany and 
spent two years in the study of analytical chemistry 
and experimental research in the Liebig Laboratory at 
Griessen. On his return was elected to the Eumford 
professorship of science applied to the arts in Harvard, 
spent the next sixteen years in the first laboratory 
organized and equipped for instruction in analytical 
chemistry in this country. He then resigned to go 
into the business of manufacturing chemicals in Provi- 
dence, R. I., and afterward became president of the 
Rumford Chemical Works, in Boston. Professor Hors- 
ford discovered acid phosphate. He was an able wri- 
ter on scientific subjects, and more than thirty years 
ago he published an account of the result of many suc- 
cessful experiments for stilling waves by spreading oil 
upon the surface of the sea, and he lately gave to the 
world a lexicon of five Indian languages. During the 
closing years of his life Professor Horsford took a great 
interest in Wellesley College. He provided for the en- 
dowment of the library and for continuous supplies to 
the departments of physics, chemistry, botany and 
biology. 



Photographing by Blnoxide of Nitrogen and 
Bisulphide of Carbon. 

We know that bisulphide of carbon burns in the air 
with a blue flame, and that mixed with the gas binox- 
ide of nitrogen it also burns, but giving rise to a mag- 
nificent violet light, extremely rich in chemical rays. 
It suffices to have seen this flame to perceive all the 
advantages to be obtained from it. The treatises on 
photography make no mention of this source of light, 
and nevertheless, in certain cases, it might be prefer- 
able to many others. Is it because the bisulphide of 
carbon has a disagreeable odor, or because it is tedious 
to prepare the binoxide ? Perhaps so. In any case, 
after experimenting, we advise amateurs to make some 
trials. We affirm that they will be astonished at the 
results obtained. The photographic power of this 
flame is incontestably superior to that of magnesium. 
The light produced is neither dazzling nor blinding, 
and is very far reaching. The background of the apart- 
ments show admirably on the plate, and the subjects 
no not make the horrible grimaces too often remarked 
when using magnesium. Here is the mode of proceed- 
ing : 

After having focused and placed the sensitive plate, 
the objective is uncovered ; then a lighted candle is 
brought near to a bottle containing one or two quarts 
(according to the size of the rooms), filled with binoxide 
of nitrogen, and in which have been previously poured 
a few cubic centimeters of bisulphide of carbon. Care 
must be taken to thoroughly agitate the liquid so as 
to completely saturate the gas. I advise operators to 
make this mixture of gas and bisulphide in the open 
air, and to bring the bottle well stoppered into the 
room before approaching the lighted candle. As the 
combustion evolves sulphurous acid, the bottle should 
be placed near a window opened at the time of lighting 
the mixture, or a_t the entrance of a door. 

As to the binoxide of -nitrogen, it is prepared in the 
same manner as hydrogen : in a quart vessel with two 
tnbulars, in which are placed 30 grammes of copper (in 
pieces) and 100 grammes of a mixture of commercial 
nitric acid, and at least one-half of its volume of water ; 
if the disengagement is too active, add water ; if it be- 
comes slower, add a few cubic centimeters of undiluted 
acid. The preparation is made in the open air, and in 
advance, as the gas will keep indefinitely. It should 
not be inhaled, as it is changed into red acid fumes as 
soon as it comes in contact with the air. I have con- 
structed a special continuing appliance, allowing no 
bubble of binoxide to escape, and which may remain 
permanently in the laboratory. . The continuing appa- 
ratus of Deville, which we might feel tempted to use 
here, is objectionable on account of its allowing the 
fumes of the nitric acid to escape into the atmosphere. 
I will revert to this subject in another article, and to 



Chromium. * 



BY EM. PLACET. 



Metallic chromium has hitherto been nothing but a 
laboratory curiosity, and in most instances the name 
has been given to a more or less pure carburet of chro- 
mium. I have succeeded in obtaining the metal by a 
new electrolytic process, which I will succinctly de- 
scribe. 

An aqueous solution of chrome-alum is prepared, to 
which is added an alkaline sulphate and a little sul- 
phuric or other acid. This solution is then electro- 
lyzed. At the negative pole a beautifully brilliant de- 
posit is formed on the surface of the electrode, and this 
deposit consists of pure chromium. The metal is very 
hard, and is of a beautiful blue-white color. It resists 
atmospheric action perfectly, and is only attacked by 
concentrated sulphuric acid, nitric acid, and a concen- 
trated solution of potash. When the electrolytic de- 
posit takes place under certain conditions, it is even 
possible to obtain arrangements of chromium crystals, 
which recall the branches of fir trees. This metal, 
which can now be prepared on a thoroughly commer- 
cial scale, furnishes numerous alloys, which are being 
investigated. 

I may add that this new process has led me to in- 
vestigate " chromage," if such a word be permissible, 
or the electrolytic deposit of chromium upon the sur- 
faces of different metals and alloys. My experiments 
have succeeded perfectly. With baths similar to the 
one described above I have obtained an adherent de- 
posit of chromium of a thickness variable at will and 
resembling oxidized silver, upon brass, bronze, copper 
and iron. 

I am glad to be able to place before the Academie a 
specimen of metallic chromium weighing more than a 
kilogramme ; also samples of chromium alloys and 
brass ornaments electroplated with chromium. 



Fast Torpedo Boats. 

The famous torpedo boat builder at Elbing, Schi- 
chau, has just attained an unprecedented speed even 
for this class of vessel, torpedo boats built by him for 
the Russian and Italian governments having reached 
27% knots on an hour's run at sea. The new British 
boats are to be 200 tons displacement, while the Rus- 
sian boats are 130 tons, so that the former may do bet- 
ter by reason of greater power and greater size. The 
length of Schichau's boat is 152 feet 6 inches, the beam 
17 feet 5 inches. She may carry 40 tons of coal in her 
bunkers. On trial, however, she had only 20 tons on 
board. The small guns carried weighed 2% tons ; the 
torpedo armament, 6 tons ; the crew, provisions, stores, 
and firearms, 4% tons ; drinking water, 2% tons ; en- 
gine and boatswain's stores and reserve parts, 4% tons 
— so that all the movable parts come to 20 tons, mak- 
ing, with coal, 40 tons. The Vessel and the machinery 
are, therefore, very light. The shell plates are barely 
a quarter of an inch thick. There are two locomotive 
boilers, protected by the coal bunkers, supplying steam 
at 195 pounds pressure to high speed engines. The 
guaranteed speed was to be 26% knots in the open sea, 
while on trial the vessel actually made 27%, or to be 
precise, 27'4 knots, as a mean of one hour's steaming at 
sea. Schichau promises even higher results with tor- 
pedo boats he is now completing. — The Steamship. 

* From the Comptes Sendut, vol. cxv.. No. 22 (November 28). 
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BBEAKAGE AND BEFAIB AT SEA OF THE MAIN 
SHAFT OF THE STEAMSHIP UMBBIA. 
The Umbria is a splendid first-class mail steamship, 
single screw, belonging to the Canard line, plying be- 
tween New York and Liverpool. Her dimensions are : 
50l}4 feet length, 57 feet 2 inches beam, depth 38 feet 2 
inches, 8,128 tonnage, 10,500 horse power. She is one 
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Fig. 1.-THBUST COLLABS OF THE SHAFT. 




Fig. 3.-SHAFT AND THRUST BLOCK. 

of the fastest of the large ocean steamers, her average 
of all passages being 18 - 15 knots or about 20 miles per 
hour. 

On the 23d of December last, when off the Newfound- 
land coast, whiie flying along under full speed, on her 
voyage to New York, the chief engineer, Tomlinson, 
discovered cracks in the main shaft. The engines were 
immediately stopped and measures taken to repair the 
break. 

The highly successful nature of the repairs and the 
size of the ship which, by their aid, was brought into 
port make it a subject of unusual interest. 



side of the break for the reception of large bolts. This 
was a work of great difficulty, owing to the limited 
space, and only five men could advantageously work 
at once. Shifts of five men each were employed, who 
worked night and day in six hour watches, operating 
with hand drills. The metal remaining outside the edge 
of the holes was chiseled away to per- 
mit the insertion of the coupling bolts, 
which were then dropped in and the 
nuts screwed up so as to strain the 
fractured edges of the shaft tightly to- 
gether. In these operations it is esti- 
mated 180 inches of iron were drilled 
through. A clamp or strap was bolted 
around the shaft between the collar 
before the bolts were put in place. 
After the bolts were screwed up an- 
other strap was put around them, its 
flanges being turned inward. (See 
Fig. 5.) 

To get at the shaft collars and per- 
mit the rotation of the shaft after re- 
pairs were made, several of the thrust 
block yokes were removed. On the 
completion of the repairs the engines 
were slowly started, and the work done proved to be 
safe and successful, with the exception that, in the 
course of the first two hours, the head of one of the 
bolts flew off and a new one had to be inserted, causing 
several hours' delay. After this all went very smooth- 
ly, the ship making about nine miles an hour, and 
safely reaching New York on the night of December 30. 
The work of repairing occupied four days' time. 

A very fortunate circumstance was the early discov- 
ery of the break. Chief Engineer Tomlinson noticed 
that the engine was not running truly and became 
suspicious ; this led to an investigation on his part. 



of the shaft and the collars of the inserted section are 
then strongly bolted together, as shown in Fig. 6. In 
this way it is expected a strong and reliable coupling 
can be made, whereby the ship may safely proceed to 
England. These repairs are now in progress, and in 
a few days the great vessel will move homeward. 




Fig. 4.-THE BROKEN BHAFT OF THE UMBRIA AS REPAIRED. 

Great credit is due to Chief Engineer Tomlinson, of 
the Umbria, for the skill and promptness with which 
the fracture was discovered and repaired. 

In this_ connection, we have thought it would be of 
interest to show how broken shafts are ordinarily 
repaired at sea. Most of the steamers carry on board 
what is called the Thompson coupling. (See Figs. 7 
and 8.) This consists of three strong, flanged cylin- 
drical sections of steel, which bolt together, end when 
thus combined they grasp and hold the broken ends 
of the shaft firmly together, as illustrated in Fig. 8. 
Fig. 9 shows how the Thompson coupling was success- 






Fig. 2.-THRUST YOKE OB COLLAB BLOCK. 



Fig. S.-THE BOLTS STBAPPED IN PLACE. 



Fig. 6. -THE FINAL BEPAIBS OF THE UMBBIA'S SHAFT. 



Upon the shaft of a screw steamer there is a section 
which is provided with a number of collars, larger in 
diameter than the shaft, that receive the longitudinal 
thrust of the propeller shaft. Fig. 1 shows the collared 
portion of the Umbria's shaft. 

This portion of the shaft rotates between two longi- 
tudinal abutments of iron, called the thrust block. 
Into grooves in this thrust block fl-shaped yokes or 
collars of iron are set from above (see Fig. 2), one of 
these yoke or collar blocks coming behind each of the 
collars of the shaft. The shaft collars exert their 
thrust against the yoke or collar blocks just described. 
(See Fig. 3.) 

The fracture of the Umbria's shaft occurred in a very 
inconvenient place, namely, between two collars of the 
shaft, as indicated in Fig. 4. There were two distinct 
cracks in the shaft, the most serious one running dia- 

Fig. 7. 




Fig. 8.-THE THOMPSON COUPLING. 

gonally from flange to flange on one side of the shaft. 
The first thing done on discovering the injury was 
to support the shaft by passing a chain cable under 
the shaft, which chain was secured to the steel beams 
above it. To enable these beams to take the strain 
they were shored up with timbers. Next, three holes 
were drilled through the collars of the shaft on each 



Going over the line of shaft and lifting the covers of 
the first thrust box, the fracture was discovered and 
the engines stopped. The crack had not then pene- 
trated entirely through the shaft,' so that the align- 
ment of the shaft was but slightly disturbed. 

On the arrival of the ship in New York telegraphic 
communication was had with the owners relative to 
the permanent repair of the machinery. To effect this 
it would be necessary to remove and reheat the 
present shaft or put in a new one. This would oc- 



casion great delay, 
temporary but 
more secure re- 
pair than that 
already made 1 , 
and to take the 
ship to England, 
where a new shaft 
could be more 
quickly put in ; 
while the vessel 
could at the same 
time be generally 
overhauled for 
the expected great 
passenger traffic 
of next summer, 
due to the open- 
ing of the World's 
Columbian Expo- 
sition. 

The plan of 
final repair is as 
follows (see Fig. 
6) : The fractured 
portion of the 
main shaft is cut 
out even with the 
faces of two of 
the thrust collars. 
A short section of 
steel, correspond- 
ing in diameter to 
the shaft, and 
flanged or col- 
lared at both 
ends, is then set 
in to fill the space 
that was occupied 
by the fractured 
parts. The collars 



It was finally decided to make a 



fully applied to the main shaft of the large steamer 
Veendam, which suddenly gave way at sea, in May, 
1891. In this case it was necessary to re-enforce the 
Thompson coupling by means of chains and wedges. 

This coupling could not be applied in the case of 
the Umbria, owing to the fact that the break took 
place at the collared portion of her shaft. 



One of the uses to which rubber has been put is for 
horseshoes ; it is light and durable, and improves the 
hoof. 




Fig. 9.-THE THOMPSON COUPLING AS APPLIED. 
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THE KANGAEOO AS A PEIZE FIGHTEB. 

Among the recent developments in the world of 
sports, In Australia, is the training of the kangaroo to 
stand up and spar or box with a human antagonist. 
We give an illustration which we find in a recent num- 
ber of Black and White. An exhibition of this curi- 
ous kind of combat now takes place regularly at the 
Royal Aquarium, London, and it attracts many spec- 
tators. 

The way in which the natural kangaroo spars in the 
bush, his birthplace, is peculiar. He places his front 
paws gently — almost lovingly — upon the shoulders of 
his antagonist, and.then proceeds to disembowel him 
with a sudden and energetic movement of one of his 
hind feet. From this ingenious method of practicing 
the noble art of self-defense the kangaroo at the Royal 
Aquarium has been weaned. The clever instructor of 
this ingenious marsupial has trained it to conduct a 
contest under the conditions known as the Marquis of 
Queensberry's rules. It cannot be said that it adheres 
to these regulations quite so rigidly as the combatants 
who pummel one another at the National Sporting 
Club are required to do. On the contrary, it cannot 
wholly disabuse itself of the 
idea, favored by the French, 
though discountenanced by 
the English, that those who 
are attacked have as good a 
right to defend themselves 
with their feet as with their 
fists. It affects la savate in 
preference to le ooxe, a pre- 
dilection which, considering 
the force with which a kanga- 
roo can kick, might quite con- 
ceivably cause an injury to 
his antagonist. However, no 
harm has as yet been done, 
and the encounter between 
human and marsupial is 
spirited and novel, and ad- 
mirably illustrates the power 
of man to bend the brute 
creation to his will. 

A writer in a recent number 
of the Overland Monthly ad- 
vocates the importation and 
domestication of the kanga- 
roo in this country. He gives 
authorities showing the feasi- 
bility of the project, and be- 
lieves the animal could be in- 
troduced and raised here with 
profit. The flesh of the kan- 
garoo is highly esteemed as a 
food, and from the hides a 
valuable leather is made. 
These are legitimate uses of 
the animal. But it is shocking 
to think of degrading so use- 
ful a creature down to the 
level and equal of a brutal 
human prize fighter. 



manufacture of his ink, and none of them is in the se- 
cret. None of them has yet seen Mr. Eddy in the in- 
teresting act of mixing the ingredients of which the ink 
is composed. Mr. Eddy locks himself up in his own 
room two weeks in each year, and it is there and then 
that he mixes stuff enough to supply the government 
with ink for the ensuing twelve months. 

The process of locking himself up surrounds Mr. 
Eddy with an air of romance something like that of 
the man whom Balzac made to search for the alkahest, 
the only difference being that the alkahest fellow shut 
himself up for a lifetime and got nothing, besides alien- 
ating the affections of his wife, while Mr. Eddy locks 
himself up for two weeks and gets $50,000 a year. 

The widely circulated story to the effect that the man 
who invented rubber tips for pencils made $200,000 is 
contradicted by a Philadelphia paper. The original 
inventor, it says, got little or nothing. It was some- 
body else who got the money. — Author unknown. 
m i ■ i » 

An Alfalfa Crop. 

From Bakersfield, California, comes the report of a 
yield of alfalfa which is hard to beat. E. Chauvin's 



How to make a Gaa Engine 
Noiseless. 



Mr. P. Simon has been 
making a number of experi- 
ments with a view to deaden- 
ing the objectionable noise 
made by the puffs of the ex- 
haust pipe of a gas engine, 
and, after trying a number of 
different devices, he describes 
the following in a recent num- 
ber of VElectricien, which is 
such a simple device that it 
can be introduced by any one- 

at a small expense. A pipe split for a distance of about 
two meters is attached to the end of the exhaust, with 
the split end upward. Beginning at the lower end of 
the «ut, which may best be made by a saw, dividing 
the pipe into two halves, the slotted opening is wid- 
ened out toward the top until it has a width equal to 
the diameter of the pipe. The puff of the exhaust 
spreads out like a fan, and the discharge into the open 
air takes place gradually. The effect produced is said 
to be remarkable, but it depends somewhat on the flare 
of the tube. 




An Ink monopoly. 

James Eddy, it is said, of Troy, N. T., makes all the 
ink with which the United States government prints 
its paper money. Mr. Eddy's father invented the ink, 
but he never told anybody how he did it until just be- 
fore he died, when he let his son into the secret. Had 
an untimely accident gathered the inventor to his 
fathers before he told his son about the ink, the g v- 
erament printer would have been in a bad way, for Mr. 
Eddy's invention is the only kind of ink that will print 
on the peculiar surface of the fiber of which govern- 
ment note paper is made. 

The present Mr. Eddy employs only six men in the 
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place near Delano is watered from an eight-inch arte- 
sian well 704 feet deep. This gives a flow of 3}£ inches 
of water, all of which runs into a reservoir, from which 
it is drawn for irrigation purposes as it is needed. 
Three years ago when the alfalfa was first seeded in a 
small field which he has, the yield was about one ton to 
the acre, but it has kept on increasing, until this year 
the product is really marvelous. After a cutting the 
alfalfa grows from an inch to one and a half inches a 
a day, and' when cutting time comes around it takes 
four horses to pull the mower with ease. 

The record thus far this season is this : April, 2 tons 
per acre ; May, 2% tons ; June, 8 tons ; July, %% tons ; 
August, %% tons ; September, 2 tons, a total thus far 
of 14J4 tons per acre, with at least two more cuttings 
and probably more to hear from. It growth has been 
so rapid that it is now cut every twenty days or there- 
about. There are thousands of acres in that vicinity 
which, if irrigated, will yield just as well as the land 
in question. This alfalfa is sold to sheepmen and 
others, and brings about $8 a ton. This high price is 
of course due to the location of the field, like an oasis 
in the midst of dry and unirrigated grazing lands, and 
would not obtain if the thousands of similar acres were 
also changed into alfalfa fields. 



End-on Launches. 
As nearly all vessels built in lake ship yards are 
launched beam-on, there is not so much computation 
necessary, but the incline of ways, thickness of grease, 
etc., are figured to a nicety when large steel merchant 
or naval vessels are launched on tidewater. Experi- 
ence and guesswork are not sufficiently reliable where 
the safe delivery of a $1,000,000 or $2,000,000 hull is con- 
cerned. With mathematics and applied science the 
time required for a hull to travel from the blocks to 
the water can be figured to a second. On tidal waters 
the launch must take place exactly on time. Prepara- 
tions are made for it, says the New York Sun, before 
the keel is laid. The incline of ways has tobe figured, 
and it usually is from % to 1 inch to the foot, the 
heavier the vessel the less incline, of course. The City 
of Paris had % inch and the Columbia 13-16 of an 
inch. It was thought the latter would launch in 30 
seconds, but it only required 29. Over five tons of tal- 
low was used, and as it was very warm, about 15 per 
cent stearine was mixed with the tallow to keep it from 
running. The weight of the vessel and buoyancy of 
the water are important factors to be determined. 
When the vessel is half off the 
ways, their height from the 
water and their incline must 
be sufficient to continue the 
vessel on the same line of 
projection. If the vessel is so 
heavy that her forward part 
sinks into the water so that 
the stern is lifted from the 
ways, a strain is put on the 
decks amidships ; and if, on 
the other hand, the buoyancy 
is greater than the displace- 
ment, the bottom of the hull 
is strained amidships. 

Mr. Sheldon, now with the 
Globe Iron Works Company, 
Cleveland, has had a wide ex- 
perience in launching vessels 
from European yards. He 
says that a simple method to 
determine if the hull has 
been strained in launching is 
to stretch a fine wire from 
stem to stern, having it fas- 
tened at intermediate points. 
If the hull is strained the wire 
will part. This is also done 
sometimes before machinery 
is placed in the hull. 

When the hour for an end- 
on launch approaches, most 
of the props are taken 
down and the vessel rests on 
the keel blocks and one or 
two sets of stocks at the 
sides. The ways and cradle 
have been fixed in place and 
wedges have been adjusted 
above the cradle and under 
the poppet blocks on which 
she rests. Four men take 
care of four wedges. The sig- 
nal is given and the men 
drive home the wedges. The 
vessel is lifted just clear of 
the keel blocks and rests on 
the ways. Alternate keel 
blocks are knocked away, be- 
ginning at the stern. Another 
"wedging up" follows, and 
then all the props at the sides 
are removed. After a rest the 
- third wedging comes, and 
then all the keel blocks are 
knocked down, the word is given, and the planks that 
hold the cradle to the ways proper at the bow are 
sawed off, and the vessel starts down to the water. 
It requires about 600 men and it costs $5,000 to launch 
vessels like the New York and Columbia. 



At a recent trial in France it was shown that the 
chemist Turpin, who is undergoing five years' imprison- 
ment for treason, made arrangements with a friend to 
carry on secret correspondence. A letter from the 
prisoner, giving the necessary directions to his friend, 
was read in coiirt. An official inquiry was made, and 
some interesting information supplied by the convicts, 
from which it was shown that when private news was 
to be supplied to a prisoner, a formal letter apparently 
containing nothing of importance was sent. This be- 
ing read by the governor would be passed on to the 
prisoner, who, understanding the missive, and that it 
was only necessary to read between the lines written in 
milk, he could make this perfectly decipherable by 
rubbing it over with a dirty 'finger or an old slipper. 
Another ingenious form of seeret correspondence con- 
sisted of leaving letters out of words, as if the writer 
were illiterate. The omitted letters put together formed 
the requisite words and sentences. 



© 1 893 SCIENTIFIC AMERICAN, INC. 



26 



Sf titutitU ^mttxtm. 



[January 14, 1893. 



The Influence of the Climate of Japan on the 
Organism of the European. 

BY DR. WICHAUT, OP YOKOHAMA, EX-INTERNE OP HOSPITAL. 

The Archipelago of the Rising Sun, bounded on the 
north by the glacial regions of Kamchatka, extends 
almost to the Tropic of Cancer on the south, from 
which it is separated only by a distance of 10°. Hence 
the climate of Japan is necessarily variable, and pre- 
sents, in accordance with the locality, a great disparity 
of conditions. At the south the mean temperature 
is 17° (with a maximum of 34 V) ; oranges and bananas 
abound, as also the entire series of tropical maladies — 
diarrhoea, infectious fevers, dysentery, the anaemia of 
the torrid zones, etc. In the north of Japan the mean 
temperature is 8° (with a minimum of — 23°), and here 
we encounter the flora of Norway and a considerable 
traffic in the furs of Siberian fauna, bear, otter, etc. 

The central portion — from Nagasaki to Tokio — geo- 
graphically speaking and considering its latitude, 
should rejoice in a temperate climate. Unfortunately, 
this climate is disturbed by oceanic and atmospheric 
currents, extremely variable in character, rendering 
absolutely capricious the weather of the seashore — the 
one part which has been opened to foreigners by treaty. 
The climate of Central Japan defies definition ; its 
quality can be only approximately described by stating 
that it is maritime, humid, rainy. 

An incredible variability, an atmosphere almost con- 
stantly saturated with moisture (save in winter and dur- 
ing a part of the autumn), an extremely long rainy sea- 
son, persisting during almost the entire spring and sum- 
mer ; such is, in resume, the tableau of the climate of 
Central or Middle Japan. 

The abrupt changes of temperature, with occasional 
variations in a single day of from 15° to 16°, render the 
climate specially disastrous to strangers predisposed to 
affections of the respiratory passages and of the lungs. 
The recurrence of the seasons and their climatic charac- 
ter, so devoid of regularity, render it impossible to de- 
termime definitely the proper season for the sojourn of 
foreigners in the region comprised between Nagasaki 
and Tokio. It may be said that in Japan, and par- 
ticularly on the eastern coast, prediction of the 
weather is purely mythical, not only from day to day, 
but even from morning to evening. 

In the following are given some official statistics, 
which present more definitely the actual facts : 

METEOROLOGICAL OBSERVATIONS DURING 1890. 

Average humidity of the atmosphere 78 

Mean tension of aqueous vapor contained in atmosphere. 10'8° 

Maximum temperature. . . ..... ...... +S5"8 <> * 

Minimum temperature — 5'8° ' 

Number of rainy days during the year 181 

Number of days of cloudy weather 143 

Clear days 43 

Thus out of 365 days it rained during 181 days, the 
sky remaining clear during only 43. 

The conditions thus resulting will have to be care- 
full guarded against by the European. 

The almost constant saturation of the air with aque- 
ous vapor (except in autumn and in winter) transforms 
the atmosphere into a humid hothouse, utterly unfav- 
orable to the respiratory functions. For this reason 
the influenza nowhere found more vietims than in 
Japan. Bronchitis, laryngitis, pulmonary tuberculosis 
are frequently encountered in the natives, as well as 
the resident Europeans. Among the natives the pro- 
portion of deaths caused by affections of the respira- 
tory organs is positively unheard of. 

On an average, 16 per cent of the deaths are caused 
by maladies of the organs of respiration. It is a curious 
fact that the rheumatismal affections, so extremely fre- 
quent among the Europeans inhabiting Japan, are re- 
latively rare (0 - 91 per cent) among the Japanese, the 
natives owing this immunity to their peculiar hygiene 
more than to their heredity. The use of very hot baths, 
almost boiling, is a factor. 

As to pulmonary tuberculosis, it is very frequent 
among the Japanese (especially the upper classes) and 
Europeans. "Among the Europeans the malady pro- 
gresses much more speedily to a fatal denouement than 
with the native classes. Among the foreigners residing 
in Tokio and Yokohama the disease proceeds very rap- 
idly, and this is convincingly shown by the registers of 
the Yokohama hospitals." This sentence, written seve- 
eral years ago by Dr. Vincent, chief physician of the 
navy, is only an expression of the simple truth. Every 
European predisposed to tuberculosis is destined to 
succumb quickly in Japan. It is, therefore, absolutely 
necessary, if one wishes to reside in Japan, or even to 
remain there several months, to undergo careful exami- 
nation with respect to a possible eventuality of pul- 
monary tuberculosis. Without this precaution, one 
runs the risk of undergoing the frightfully rapid de- 
velopment of lesions previously latent. The climate of 
Central Japan presents excellent facilities for cultivat- 
ing the bacillus of Koch. The cause will be readily un- 
derstood on observing the abrupt thermometric varia- 
tions not only of season (or rather, of monsoons), but 
of consecutive days. 

Pneumonias are more frequent than pleurisies. As 
for the laryngites, they are particularly tedious and 
difficult to cure. Often a resulting aphonia is present. 



The following is a statistical table of maladies of the 
respiratory organs occurring in the native born : 

Number of deaths : 1884, 104,260; 1885, 136,985; 1886, 
132,565; 1887, 126,332; 1888, 128,613; 1889, 134,882. 

Next to the affections of the nervous system, the 
maladies of the respiratory organs produce the greatest 
number of deaths. The former, however, are daily in- 
creasing in frequency. 

The European sojourning in Japan is particulary af- 
fected through his nervous system and his respiratory 
organs as a result of the humidity and the abrupt, 
changes of temperature. 

1. Effects on the respiratory apparatus : The number 
of movements is augmented. The tension of the aque- 
ous vapor being very great, that of the oxygen is di- 
minished with resulting reduction in haematosis, thus 
opening the door to all maladies through depression of 
nutrition — from rheumatism and diabetes to gout and 
anaemia, which are everyday diseases in Japan. Con- 
trary to the prevailing notion, Central Japan possesses 
a climate exceedingly favorable to the development of 
anaemia. 

2. Effects on the nervous system : The climate of 
Japan, through its humid heat, depresses the nervous 
system. Hence diminution of physical activity, en- 
feeblement of the cerebral faculties, followed by apathy, 
somnolence, and complete prostration of the powers. 
Such are the different phases experienced by a Euro- 
pean residing in Japan. 

In order to withdraw from the pernicious influence 
of the climate, the foreigner must endeavor to spend 
the summer at the north — at Yeso or in the north of 
Niphon — where the climate is dry and invigorating. 

In brief, the climate of Japan, like many countries 
of the remote Orient, is far from healthful for Euro- 
peans. The acclimatization of Europeans in Japan 
necessitates certain hygienic precautions, which will be 
set forth in a later article. 

In a general way we may simply add that, while su- 
perior to the climate of Cochin China and India, the 
climate of Japan is inferior to that of Tonquin in many 
respects. — Bulletin Generate de Therapeutique. 

•»<»>«. 

Traveling In America Sixty Years Ago. 
In 1833, 1834, and 1835 the actor Tyrone Power visited 
America, and his observations on the United States ' 
were published in two volumes. To-day, after the lapse 
of nearly sixty years, the book is most interesting read- 
ing. The time of his visit was the beginning of the 
steamboat and railroad age. Fulton's work had begun 
to produce worthy effects, and the construction of rait 
roads was just beginning. It is hard to realize the dif- 
ference these sixty years have wrought in the counten- 
ance of the land. 

Power appears to have been a great sailor, and his 
thirty -five day trip across from England was quite to 
his taste. After the ship sighted Barnegat Light the 
probabilities of reaching New York the next day were 
the subject of wagers. The ship then did manage to 
get as far as the entrance of the Narrows. Here, to ac- 
celerate matters, a party of the passengers engaged the 
pilot boat to take them to Staten Island. They left 
the slower sailing ship behind them, and as they got in 
toward the island hailed the ferryboat, which was just 
starting. She changed her course for them, took them 
on board, and at last the city was reached. 

The Bowling Green reminded our traveler of Cape 
Town, Broadway of the Boulevards of Paris. In the 
Battery Park, the next morning, he found a party of 
emigrants camped out in the open, where they had 
spent the night. Three hours later he sees the same 
family, with their belongings packed on a clumsy 
wagon, going up Broadway, their first step on a jour- 
ney of two thousand miles that was before them. 

On September 11 he starts off for Philadelphia by 
the " Camden and Amboy line of steamboat and rail- 
road." Going through what he calls Raritan or Amboy 
Creek, now Staten Island Sound and the Kills, he reach- 
es Amboy and takes the train. The "loco-motives" not 
being in condition to do duty, they start off with horses 
at the rate of about eight miles an hour. At Borden- 
town the railroad stopped, and our traveler completes 
his trip by steamboat. Water service was\ decidedly 
ahead of land service. Philadelphia was reached in 
darkness, and here he was assailed during the watches 
of the night by what he calls " those incarnate demons, 
the moschetos," which "did hum and bom and bite 
and buzz." <■■■ 

His return to New York only took seven hours, and 
at 5 P. M. he started for Boston on the noblest steam 
vessel he had yet seen. At seven the neximorningthe 
steamboat reached Newport, went on to Providence, 
and there he took a stage coach for Boston, reaching 
it at half -past three, doing the forty miles of road in 
five hours. The whole trip from Philadelphia took 
thirty-two and one-half hours. Hopes, however, were 
held out that when the railroad to Providence should 
be completed and an improved steamboat should be 
put on the route, eight or nine hours might be de- 
ducted from the time between Boston and New York. 

He returns to New York, and on October 8 starts off 
with the lark for Philadelphia. At Amboy, as before, 
he took the train, and "every one was delighted to 



find that the locomotives were now in operation." 
They start, and make various surmises as to the rate ; 
some calculated it at twenty miles an hour. In the 
midst of this discussion an alarm is given from the rear 
and loud cries of " Stop the engine !" come from the 
windows of every carriage upon the train. One of the 
rear coaches had broken an axle, and several passen- 
gers were killed and injured. The ex-President of the 
United States, " Mr. Quincy Adams," was on the train. 
By his -direction an inquest was held upon the deceased 
and the train moved forward to Bordentown. Phila- 
delphia was reached late in the afternoon. 

He traveled several times between Philadelphia and 
Baltimore by steamboat without adventures worthy of 
record. Again he is inNew YorkfortheNew Year'sDay 
of 1834, and at 7 A. M. on January 12 starts off again for 
Philadelphia. This time the steamer went to Amboy by 
the route outside of Staten Island to avoid the ice. Soon 
after starting on the train an axle of the tender broke. 
The engine was " speedily arrested." A sound axle 
was drawn from a car to replace the broken one. The 
car that supplied the axle was drawn out of the line, 
its passengers were put into the other cars, and the 
train went on. The railroad this time takes them eight 
or nine miles beyond Bordentown, where a dozen four- 
horse coaches are in waiting. The steamboats were 
not running on account of the ice. 

The real terrors of the journey now began. The 
coaches first traveled through a narrow lane, with ruts 
over a foot deep. Mr. Power rode on top of the coach, 
and was kept busy dodging the branches of trees. The 
driver kept speaking of the great road soon to come, 
but here our traveler concluded that if his head was 
safer his neck was in greater peril. The frozen ruts 
were so bad that he fully expected the driver to give it 
up, but'he coolly steered around all impediments. In 
one case he abandoned the road for a hundred yards, 
crashing through shrubs breast high on the right bank, 
where the other coaches followed him. Our traveler, 
who was a fox hunter among his other accomplish- 
ments, says one could almost back one of these coach- 
men to take his coach across country after the fox 
hounds. At Camden, with much trouble, the frozen 
river was crossed and Philadelphia was reached at four 
in the afternoon. 

Another striking description tells of his journey from 
Baltimore to Washington. For this a special coach 
was chartered by their party, and about 9 A. M. they 
started. Although in winter, the air was mild as in 
May. The turnpike was reached — he can compare it 
to nothing. He says that a Cumberland fell plowed 
up at the end of a very wet November would be the 
Bath road compared to it. He looks along the "river 
of mud " with despair. Some of the holes they wallowed 
through he thought would swallow the coach. Some- 
times three of the horses were down together, but his 
driver, Tolly by name, felt " pretty certain the coach 
must come through, slick as soap." After nine hours' 
hard driving the Capitol at Washington appeared in 
sight. A steep hill faced them. A road that " looked 
like a river of black mud " went up one side ; the other 
side was seamed with tracks, where coaches had desert- 
ed the regular road. They, too, tried across country, as 
our traveler calls it, and at last reached the capital, 
leaving two coaches, which had left Baltimore three 
hours before them, "hopelessly pounded in the high- 
way ; regularly swamped within sight of port, for the 
capital was not over three or four hundred yards 
from them." The unfortunate passengers were all out 
assisting to unharness and unload, designing to use 
both teams before a single vehicle, extricating one at a 
time. 

The Pennsylvania Railroad for the past few years 
has been improving its roadbed. The curves have 
been straightened and better time to Washington is 
promised. We are told of the time saved by straight- 
ening a single curve, perhaps the fraction of a minute, 
but it is thought well worth the cost. Similar improve- 
ments are being executed by the Baltimore and Ohio 
Railroad, the cutting off of fractions of minutes being 
aimed at. The sum total of time to be saved can be 
but a few minutes, or perhaps half an hour at the best. 
How striking is the comparison betweeen Power's nine 
hours' drive from Baltimore to Washington and the ef- 
forts of modern engineers to cut off five minutes from 
the modern railroad journey of three-quarters of an 
hour between the same points ! 



A new developer has been recently introduced to the 
public under the name of glycin. It is obtained by the 
action of chlor-acetic acid on amido-phenol, and is a 
pulverulent mass, readily soluble in water, to which a 
small quantity of alkali has been added. The solution 
thus formed is almost colorless, and keeps well by the 
addition of sulphite of soda. The following are two 
formulae suggested by Dr. Eder : Glycin, 5 parts ; sodi- 
ium sulphite (cryst.), 15 parts ; potassium carbonate, 
25 parts ; water, 90 parts. For use, dilute with three to 
four volumes of water ; or glycin, 3 parts ; sodium sul- 
phite (cryst.), 15 parts; sodium carbonate (cryst.), 28 
parts ; water, 200 parts. Use full strength. Glycin is 
a slow developer, giving exceptionally clear whites, and 
promises to be of use in photo-mechanical work. 
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THE ''NATIONAL" TYPEWBITEE. 

A standard, high grade typewriter, designed to em- 
body all the good points of the best instruments, while 
possessing many special points of superiority all its 
own, is shown in the accompanying illustrations. It 
writes 81 characters, including capitals, 
small letters, figures, punctuation marks, 
commercial signs, etc., with only 29 keys to 
learn and manipulate. The machine occu- 
pies a space of only 9 by 12 inches, and 7% 
inches high, weighing about 13 pounds. It 
has a comparatively small number of parts 
and is strongly made, the strong points 
claimed for it being simplicity, durability, 
portability, accuracy, speed and wide range 
of usefulness and utility, while it is almost 
noiseless. 

The keyboard of the instrument is practi- 
cally the same as that of other standard 
machines, operators upon which can at once 
use the " National " The carriage is a fixed 
portion of the machine, having a longitudi- 
nal motion only ; it is not hinged, weighs 
only about 20 ounces, and can be pulled or 
pushed back toward the beginning of the 
line at any point without touching a release 
key. Paper and envelopes can be fed 
through without raising the carriage. It 
will run backward and forward while raised 
as well as when lowered, so that all errors or omissions 
can be practically corrected in sight. No. 15 indicates 
the envelope and paper guide;, "L. €r.," the line 
gauge ; 13, the carriage indicator ; 11, the scales ; and 
37, the automatic pointer or tabulator. The pointer 
moves to and from the printing point as the main 
frame upon which the carriage moves is raised and 
lowered, and for a correction the carriage is moved 



the bell-operating mechanism, 26 being the bell ringer, 
29 an intermediate bell pawl, 40 the bell ringer wheel, 
and 67 an intermediate bell pawl stop. The bell can 
be set to ring at any point from 5 to 70 on the scale. 
The "National" is the result of a high degree of 
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FINGEB -KEY ACTION. 

till the pointer stands opposite the spot to be 
printed upon, when the main frame is dropped 
and the proper key struck. The machine has 
two scales, one when the carriage is raised and 
one when the carriage is down, the graduations on 
both scales running in the same direction. 

For manifolding work this machine offers distinct 
advantages, doing heavy manifolding or single copy 
work in the same alignment, without change in the 
machine, the alignment being unaffected by increased 
number of sheets. This is due to the direct, steady 
action of the type bars, which are ar- 
ranged and swing in less than a half 
circle. The finger key action, shown in 
one of the views, is very simple, having 
practically but three simple pieces of 
strong steel, without any of the delicate 
and complicated wooden levers, com- 
pound levers, toggle joints, etc., and the 
keys are so supported that they do not 
wobble or warp out of position. 

The ribbon movement is simple and 
automatic, 44 indicating the ribbon shift 
handle, and 62, 65 and 17 the ribbon 
spools and ribbon supports, 31 being the 
ribbon spools ratchet wheels, 28 an ad 
justable ribbon stud, and 39 a spring- 
impelled drum. The ribbons can be 
changed instantly without soiling the 
hands, the spools on which the ribbon is 
furnished being readily removable. It is 
entirely practicable with the machine to 
write a document in two or more colors 
of ink. An adjustable paper shelf assures 
regularity of margi n, marginal stops being 
instantly adjustable on the carriage way, 
51. The lifting main frame is indicated 
by No. 30, the handles being indicated by 
No. 35, and No. 22 marking the feed roll 
In the back view of the frame is shown 



TEE NATIONAL" TYPEWBITEE. 

inventive talent and mechanical skill, as developed 
by years of practical experience. The "National" 
is one of the machines employed in the office of the 
Scientific American, and its operation gives much 
satisfaction. It is manufactured by the National 
Typewriten^o., 715-719 Arcn Street, Philadelphia, Pa. 



How Needles Are made. 

^edles are manufactured out of superior quality of 
steel wire cut into lengths to make two at a time. 
Pieces are straightened upon an iron table by means 
of an instrument termed a " rubbing knife." The wire 
is then pointed by automatic machinery 
provided with a fan or shaft to carry 
away the steel and grindstone dust, 
which is very injurious to inhale. In 
former days the lives of workmen em- 
ployed in the needle trade were consider- 
ably shortened by breathing air charged 
with particles. Indeed, the following is 
a narrative told by a doctor in the dis- 
trict of the industry concerning a patient, 
a hand needle pointer by trade, who 
complained that he felt a hard ball of 
something in his trachea, which rose and 
fell between his chest and throat. The 
doctor ridiculed the idea and told him it 
was nonsense, but the. man still persisted 
it was there, and asked him if he died to 
examine him. After the poor fellow's 
death a post mortem examination was 
made and resulted in a solid mass of steel 
and stone dust about the size of a bird's egg being 
found, as he had said, in his throat, and the lungs 
were so encrusted with steel that a knife would 
scarcely pierce them. It was therefore truly a blessing 
to these busy workmen when this deadly process was 
done away with, and in its stead a healthy one sub- 
stituted. 

After the operation of pointing, the wires are 
stamped and then pierced to form the eyes. As the 
diameters of the wires used in this industry are usually 
very small, e. g., - 03 of an inch, it will be readily appar- 
ent that the above process involves considerable accu- 
racy and skill. The "burrs" produced by stamping 



are afterward removed by means of flat grindstones 
called filing machines. A "spit" of these double 
needles is next placed between a hand vise, termed 
"' clams," and divided into single ones, requiring only 
to have their heads " rounded " by filing to furnish the 
complete articles. A finished needle, how- 
ever, must have a hard and elastic temper, 
whereas these, in their present state, are 
softer than the wire out of which they were 
made. Therefore, after the needles have 
been burnished in the eyes, they are hard- 
ened by heating in an oven, and subse- 
quently cooled by plunging them into oil. 
This rapid cooling of the steel makes it as 
brittle as glass. The needles will now 
almost break upon touching them ; indeed, 
in this condition they would be as useless as 
in the soft state. To reduce them to a per- 
fect state of elasticity, temperature has to 
be again raised about 600 degrees, and then 
by allowing them to cool gradually the re- 
quired degree of elasticity is obtained. 
During the process of hardening, the fire 
makes many of the needles crooked, and 
these have to be picked out and straight- 
ened by a small hammer, one at a time, on 
an anvil. The heads are afterward softened 
by the application of heat for facilitating 
burnishing. The process of scouring the 
needles bright takes about a week. They are mixed 
with oil, soft soap and emery powder, wrapped in 
loose canvas, and placed in a kind of mangle worked 
by mechanical power. This scouring process done, the 
needles are washed in hot water and dried in sawdust. 
The points, slightly blunted by passing through the 
various processes described, are now set upon a small 
revolving grindstone and the eyes reburnished. The 
next operation is that of polishing the needles, and 
which is performed by a rapidly rotating wheel cov- 
ered with prepared leather. The needles are caused to 
pass many times over the leather in order to thoroughly 




"NATIONAL" TYPEWBITEB-BACK VIEW OF FBAHE. 



polish them. Finally they are counted and stuck by 
women into cloth, wrapped in paper, and labeled for 
the market. — Chicago Journal of Commerce. 




Automatic Letter Express Delivery. 

The London post office has just placed in front of 
the Royal Exchange, as an experiment, an automatic 
boy which is intended to be an adjunct to the express 
delivery of letters and parcels. By dropping a penny 
in a slot, the purchaser obtains an outer envelope, 
inclosing a small white envelope and card, on which 
the desired communication may be written, resting 
upon a small desk which falls from the front of the 
box. At the same time an electric bell 
calls a messenger from the nearest post 
office, which is Threadneedle Street. If 
it be desired to forward a parcel by 
express delivery, the arrival of the mes- 
senger must be awaited, but a letter may 
be deposited in the message receptacle 
for immediate dispatch. The necessary 
fee has in each case to be inclosed in the 
envelope bearing the name of the ad- 
dressee, and should the payment be insuf- 
ficient he will be required to pay simply 
the difference. For this service ordinary 
postage is not charged, and the fees 
specified in the scale, which are at the 
rate of 3d. per mile, include train and 
omnibus fares. If the sender requires a 
cab to be used, the fare must be inclosed 
in the outer envelope, which has to be 
marked " By Cab." 
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The London Lancet thinks it is about 
time for people "to set about clearing 
away the miserable sepulchers which 
abound throughout the country under the 
name of bath rooms, and to construct 
rooms for the performance of their daily 
ablutions in harmony with the import- 
ance and necessity of bodily cleanliness." 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 

Locomotive Signal and Brake. — 

Samuel J. K. Hassall', Penrith, New South Wales. This 
invention provides a mechanism by which the brakes 
will be applied and a whistle sounded automatically by 
a danger signal, the apparatus to be applied to any lo- 
comotive, and connected with an air-pressure brake. 
a part of the invention consists of an adjustable or 
striking plate or bar to be placed on the side of the 
line, the contact of the apparatus with such plate 
causing the brakes to be applied and a whistle to be 
sounded. The striking plate is placed some distance 
in advance of the ordinary signal, and is so connected 
as to always give the alarm and apply the brakes on a 
train approaching a signal set to indicate danger. 

Signal W h i s t l e. — William M. 

Smouse, Gettysburg, South Dakota. This is a simple 
form of locomotive whistle more especially designed 
to automatically sound a signal on the approach of the 
engine to highway crossings or other places. A valve 
connects the steam supply with a cylinder containing 
a piston, or with a port leading to the whistle proper, 
and crossing an apertured plate moving with the piston. 
A downwardly extending rod carries a friction roller 
adapted to travel on a plate placed alongside the rail 
near crossings, whereby the whistle is automatically 
operated, requiring no attention from the engineer, 
while the sounds or blasts can be varied for any de- 
sired signal. 

Spark Arrester.— John E. Zimmer- 
man, Trinidad, CoL, Within the smokestack, accord- 
ing to this invention, are top and bottom cross bars 
which support a central vertical rod, around which is 
secured a spiral wire netting sheet, contacting at its 
outer marginal edge with the inner walls of the stack. 
All sparks and cinders passing upward are thus so in- 
terrupted in their movement, and kept so long a time 
in the smokestack, that they will be extinguished or 
broken up. 



Railway Appliances. 

Car Axle Box. —John Donnelly, 

Brockley, England. The axle box shell consists of a 
corrugated and embossed steel plate, bent to box-like 
form and welded at the abutting edges, while a cast 
iron liner or distance block is adapted at its under side 
to form the journal brass bearing, being hollow to 
serve as a grease box if required, and having flanged 
ends and sides fitting against the top of the box, with a 
central post also bearing against the top of the box 
directly beneath the carrying spring. The top of the 
shell on which the carrying spring bears is thus so sup- 
ported as not to be exposed to any bending strain, a 
direct crushing strain only being transmitted through 
the metal. 

Car Coupling.— Henry Gallager, 

Savannah, Ga. The drawhead of this coupler is formed 
with an inner longitudinally extending face containing 
a vertically disposed semicircular recess in which 
turns a half bolt connected with an arm and pin, a rod 
cognected with the arm reaching to one side of the 
car, and there being means for locking the arm in 
place. The construction is simple and durable, and 
the coupling is effected automatically, it not being 
necessary for the trainmen to step between the 
cars. 

Car Coupling. — John H. Crumb, 

Burlingame, Kansas. Combined with a drawhead hav- 
ing cavities for receiving an ordinary link and holes 
for the link pine, and provided with a nib, is a spring- 
actuated hook to engage the nib on the coupling of an 
adjacent car, the hook having shoulders to engage the 
spring to hold the hook either open or closed. The 
coupling is automatic, and may be uncoupled from 
either the top or side of the car, and may also be used 
an an ordinary coupling, using a link, while provision 
is made for simultaneously closing the air brake pipe 
with the uncoupling of the coupling. 



providing improved means for operating the bilge- 
forming devices. The bilge formers are held to re- 
ciprocate on a main frame, and the drive shaft is 
formed with a gear which reciprocates a rack frame, 
normally held out of operative connection, while lift* 
ing devices arranged to be operated by the passing stave 
are operated to throw the rack frame in mesh with the 
gear, in connection with means for carrying the stave. 
To cut staves for barrels of uniform length but differ- 
ent diameters it is only necessary to place between the 
guides formers having the proper bilge gauge. 

Saw.— Albert Smith, New York City. 

This invention consists of a spring-pressed guard 
fitted to slide alongside the saw blade, the rear end of 
the guard pressing against a coiled spring in a tube in 
the handle of the saw. The improved implement is 
more especially designed for cutting keyholes in doors, 
etc., the operator taking hold of the guard to guide the 



Agricultural. 

Turning Plow.— Philip J. Ebersohl, 

Centreville Station, 111. This invention provides a 
quickly and easily applied plow attachment which will 
effectually serve to turn weeds, stubble, corn stalks, 
etc., under the ground. It consists of a spring-pressed 
shaft adjustably attached to a face plate and carrying 
a turning fork whose lateral movement is regulated by 
a stop mechanism, a drag being connected with the 
fork. The attachment is readily adjusted to any de- 
sired position, or it may be lifted from the ground and 
from close proximity to the mould board when neces- 
sary. 

Seed Planting Machine. — Robert 

B. Snell and Burton Smith, Monument, Kansas. A com- 
bined disk harrow and seed drill is, by this invention, 
provided with a novel form of feed regulator and de- 
livery tube, the lateral being flexible, longitudinally 
adjustable, lock-lapped, of sheet metal, formed of a 
single piece and coiled spirally, with edges folded 
toward each other in manner to form a lock. Com- 
bined with the seed hopper also are parallel movable 
gauge strips in its bottom, having zigzag edges and a 
spring for holding the edges in contact. 

Harvesting Machine.— William J. 

Randolph, Millersville, La. In this machine the cut- 
ting mechanism and binding table are arranged in 
front of the main drive wheel, so that the grain need 
not be elevated to carry it to the binding table, and the 
drive wheel can be made large in diameter and wide to 
readily pasB over soft ground, the machine being es- 
pecially adapted for harvesting rice, as well as grain of 
any description. The invention also covers other novel 
details and combinations of parts. 



Mechanical. 

Crushing Roll. — Daniel Brennan, 

Jr., Bayonne, N. J. This invention relates to rolls 
consisting of a center or core and a removable shell 
which may be renewed when worn, the improvement 
providing for the accurate and secure fixing of the 
shell to the center without the necessity of boring the 
shell. The invention embraces a novel manner of ar- 
ranging and securing the wedge blocks, a keeper assur- 
ing the proper position of the shell longitudinally of 
the center. 

Bolting Reel. — Cyrus Bolenbaugh 

and Ezra B. Wagner, Warsaw, Ind. A series of cylin- 
drical agitator plates is fixed to turn on the main 
shaft, but without longitudinal movement, while a 
separate and independent outer bolting cloth frame is 
supported at its ends from the shaft by springs, a re- 
ciprocating sleeve or collar on the shaft reciprocating 
the bolting cloth frame against the action of its springs. 
The invention also embraces other novel features de- 
signed to form a bolting reel of simple and durable 
construction which will efficiently grade the material 
passing through it. 

Brick Cutting Machine. — Charles 

T. Fitch and Andrew Schantz, Perth Amboy, N. J. 
Levers are fulcrumed at the sides of a main table on 
which slides a feed table, there being a connection be- 
tween the levers and the feed table, and a cutter com- 
prising a head is connected with thelevers, while a shaft 
is journaled in the frame and wires are stretched be- 
tween the head and the shaft. The cutters are actuated 
directly from the levers, and the feed table indirectly. 
The blocks of clay as soon as cut are automatically 
pressed from the cutters and delivered to a table, to be 
removed thence for drying. 

Stave Jointing Machine.— William 

J. Wright, Cooperstowc, Pa. This invention relates 
to a former patented.invention of the same inventor. 



Miscellaneous. 

Carburetor. — William and James 

Falley, Lafayette, Ind. The enrichment of natural gas 
by supplying it with sufficient hydrocarbon to render 
the gas fit for illuminating purposes is the especial ob- 
ject of this invention. Instead of the gas being di- 
rected over a carbureting liquid, or through perforated 
absorbent partitions saturated with such liquid, a car- 
bureting vessel is provided in which the gas enters at 
the .top of the casing 1 , passes downward and then up 
through a perforated plate, through the body of the 
liquid hydrocarbon, to the outlet at the top. The hy- 
drocarbon liquid is by this process kept constantly ag- 
itated, facilitating the taking up of the good qualities 
of the liquid by the gas. 

Generator.— William R. Macdonald, 

Allegheny, Pa. This invention provides a heater hav- 
ing a fire box and water tubes and water compartments, 
a steam generator being arranged in the water heater 
and heated from the fire box, while the pipes of an 
ammonia gas generator extend into and through the 
water tube compartments and steam generator to derive 
the necessary heat to produce the gas. This generator 
is designed to comfortably heat and cool and supply 
fresh air to apartments, the pipes and radiators used in 
winter for heating being employed in summer for re- 
frigerating purposes. 

Pile Protector.— John W. Lowman, 

Vicksburg, Miss. According to this invention the head 
or face of the pile is provided with a woven wire fac- 
ing, which is incorporated with the impact face of the 
pile by the first blow of the hammer, the fibers of the 
pile retaining the facing in place, and the latter pre- 
venting the splitting of the head of the section. 

Hose Bridge. — John H. Gloninger, 

Pittsburg, Pa. This inventiou provides a device for 
supporting a hose at an elevation, to provide a passage 
beneath for vehicles, street cars, pedestrians, etc., with- 
out interfering with the flow of water through the hose. 
The device has pivotal I y connected and vertically ad- 
justable legs, with tackle, hoist block and cable, guide 
ropes being attached to the legs, and clamps for engag- 
ing the hose. The device can be quickly Bet up, and 
may be folded into compact form and small space for 
convenient transportation and storage. 

Hose Nozzle Guide.— James N. 

Brewster, Coney Island, N. Y. According to this in- 
vention a ball having a through bore to receive the 
nozzle is fitted in a suitable support or socket in the 
wall of a building, or partition of a room, or the deck 
of a vessel, etc., to permit the insertion of a hose noz- 
zle, so that the water may be directed to the interior 
and the fire successfully attacked without the necessity 
of the firemen entering the room or apnrtment, and the 
draught occasioned by opening doors will be avoided. 
The diameter of the ball is according to the thickness 
of the wall, and the socket and ball embody several 
novel features. 

Mine Car. — Homer Durand, Stark- 

ville, CoL This car has the bottom of its body extend* 
ed beyond the ends, the extension being cut away at 
the center to form two projections adapted to engage 
and open a door in a mine shaft, as the car travels down 
the track in the shaft. 

Gun Stock Attachment.— Ralph 

I Townsend, New York City, This is a device to check 



the recoil of the gun, and consists of a band of yielding 
material surrounding the butt, a rigid stock plate being 
connected with the band at its outer margin, and ports 
of elastic material extending forward from the inner 
face of the stock plate, an air chamber being formed 
between the butt of the stock and the rear end of the 
device, and the chamber having outlets or vents through 
the band. The device may be readily applied to any 
gun, and when used the recoil will have little or no ef 
feet upon the shoulder. 

Cable Cutting Device.— John 

Squires and Charles Petrie, St Johns, Newfoundland. 
A lever is fulcrumed upon a banger adapted to travel on 
the cable, the hanger carrying a knife having a sliding 
movement and connected by a link with the cable, and 
the lever being connected at one end to a cord. The 
device is designed to be sent down a cable to a point near 
the anchor, when by pulling on the cord the cable may 
be cut close to the anchor, in the event of a sudden 
storm or emergency when there is not time to heave up 
the anchor. 

Vending Machin e.— Adolph F. 

Schneider, New York City. The mechanism of this 
machine is simple, compact and durable, and the ma- 
chine is designed to deliver merchandise of any descrip- 
tion. The construction is such that if the delivery 
mechanism is operated when a coin has not been placed 
in the machine no injury will result, and should one or 
more coins become fastened in the throat of the ma- 
chine the operative mechanism will not be in the least 
affected. 

Fence.— Alfred P. Le Gros, Louisville, 

Ky. This invention relates to fences to be made from 
cast or stamped sheet metal, as distinguished from a 
twisted wire fence. Loop or strap-like connections are 
made to freely link together the body parts of adjacent 
sections, while picket-like legs at one end of each sec- 
tion have eyes or loops in which enter pintle-like pro- 
jections. The fence is mainly designed as an ornamen- 
tal border for flower beds, etc., the sections being easily 
fitted together and quickly erected. 

Tuning Pin. — William A. Smith, 

Butte City, Montana. This pin has a tapering shank 
fitting at an angle in a conical slanting aperture in 
the metallic backing of the frame, the small end of the 
shank being threaded and engaged by a nut abutting 
against the rear surface of the backing. The pin is 
not liable to turn in its bearings, is cheap to manufac- 
ture, is arranged to take up wear, and adapted to keep 
the instrument in.tune for a long period. 

Twine Holder.— John E. Tracy and 

Arthur N. Graham, Chicago (No. 162 East, Washington 
street, room 62). This is an improvement in suspens- 
ible holders for receiving a ball of twine, the device 
freely delivering the twine as required for use, and au- 
tomatically winding up the slack strand, to prevent 
waste or inconvenience from the* trailing end of the 
twine ball lying around in the way. 

Ironing Table.— Richard D., Philip 

and Charles Voorhees, Flora, Ind. This table has two 
pivoted legs, one folding within the other, a brace bar 
of a spring character connecting the lower portions of 
the legs, whereby the boird may be quickly opened in 
position for use or folded in compact form. 

Reclining Chair.— George Weber, 

New York City. This invention covers various novel 
details of construction and combination of parts for 
a chair of commodious form and shapely appearance, 
the adjustment of parts being readily changed to make 
it into an arm chair, a rocking chair, an extension re- 
clining chair, or u couch, the members being also 
adapted for compact folding together to facilitate stor- 
age or shipment. 

Clothes Line Supporting Link. — 

Andrew Brnnner, New York City. A wooden link bar 
longitudinally slotted is diagonally severed through 
one of its members, aud strengthened at the ends by 
transverse pintles having washers, the pintles forming 
supports for pulleys. The device forms an inexpensive 
link connection for two strands of an endless clothes 
line, traveling upon the upper and sustaining the lower 
strand, whereby the hanging of clothes upon or remov- 
ing them from the line is facilitated. 

Bust For m— Ellen Donnelly, New 

York City. A casing, preferably filled with mixed 
cotton and sawdust, is shaped to simulate the human 
figure, including the arms, and extending upward in 
the casing is a standard with a cross-bar, the arm sec- 
tions having a ball and socket connection with each 
other and with the cross-bar. The form thus made is 
desirably elastic and yielding, and the arms may be 
manipulated somewhat as a human arm. 

Puzzle. — Henry F. Keil, New York 

City. In a flanged or dished board or plate, adapted 
to be oscillated or reciprocated by the hand, is held a 
number of balls of various sizes and one large hollow 
ball, of sufficient size to permit the smaller balls to en- 
ter and be held in it. The game of puzzle consists in 
keeping all the balls in motion, and causing the smaller 
ones to enter and be held in the larger one. 

Design for a Window Shade.— 

William F. Patterson, Jersey City, N. J. This design 
consists of a pictorial representation of the landing of 
Columbus, surrounded by a border of combined scroll 
and leaf like character and shielded like figures. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 35 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 



the eighteen chapters are each to be considered a sepa- 
rate primer. The last chapter, a sort of resume, is 
termed a primer of primers. 

The Principles of Pattern Making. 
By a Foreman Pattern Maker. 
London : Whittaker & Co. Pp. viii, 
178. Price 90 cents. 

This work is one of decided merit from the emi- 
nently practical treatment of the subject, the number 
of illustrations used and its extensive glossary. The 
day is rapidly passing by when an advanced workman 
can subsist without literature. In the production of 
such works as this, the publishers are doing an excel- 
lent service to the mechanical world. 

A Manual of Bacteriology. By 
Greorge M. Sternberg, M.D. New 
York: William Wood & Co. 1892. 
Pp. xii, 886. 
It is perfectly obvious that Dr. Sternberg's immense 
work, one destined to take a fixed position as a classic 
in the science, cannot be adequately reviewed here. It 
is a large octavo with nearly 750 pages of text, 268 en- 
gravings, in addition to heliotypeand chromolithogra- 
phic plates. It contains a bibliography of 108 pages and 
a reasonably full index. This much tells of the make-up 
of the book. Dr. Sternberg's world-wide reputation 
must be relied on to tell the rest. Any one examining it 
must be irresistibly attracted toward Us subject and 
feel like following in the steps so ably and fully indi- 
cated by the author; for the work does not merely de- 
scribe micro-organisms, but gives the different methods 
of culture and of identification, treats of photography 
of bacteria, of all the methods and appliances used in 
their culture, and of experiments on animals. In the 
earlier sections it gives numerous illustrations to il- 
lustrate the apparatus and the use made of it. 

Time and Tide. A romance of the 
moon. By Sir Robert S. Ball. Second 
edition. London : Society for Pro- 
moting Christian Knowledge. New 
York : E. & J. B. Young & Co. 1892. 
Pp. 192. Price $1. 
We have before now reviewed some most attractive 
little works coming in Hhis "Romance of Science" 
series. Sir Robert Ball is known among the most in- 
teresting expositors of astronomy in the popular sense 
that we have, and these two lectures, for of such the 
book is composed, are to be confidently recommended 
to our readers. As a matter of interest we note on the 
frontispiece is a view of the moon from one of Mr. 
Rutherfurd's beautiful photographs, which tribute to 
the work of our American amateur photographer must 
be duly appreciated. 



NEW BOOKS AND PUBLICATIONS. 

Electricity and Magnetism, being a 
Series op Advanced Primers op 
Electricity. By Edwin J. Hous- 
ton, A.M. New York: The W. J. 
Johnston Company, Limited, Lon- 
don : Whittaker & Co. 1893. Pp. 
30& Price $1. 
Professor Houston in this work really produces a 
concise treatise on the titular subject. The book pur- 
ports to be a series of advanced primers, bo we presume 
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JANUARY, 1893, NlIMBER,~(No. 81.) 

TABLE OF CONTENTS. 

1. Elegant plate in colors, showing a very attractive 

dwelling at Bridgeport, Conn., erected at a cost 
of $15,000 complete. Floor plans and perspective 
elevations. Joseph W. Northrup, architect, same 
place. 

2. Plate in colors showing a residence at Armory Hill, 

Springfield, Mass. Two perspective viewB and 
floor plans. Mr. Francis R. Allen, architect, Bos- 
ton, Mass. An excellent design. 

3. A cottage at Brookline Hills, Mass., erected at a 

cost of $4,825 complete. Perspective views and 
floor plans. Messrs. Sheply, Rutan & Coolidge, 
architects, Boston. A picturesque design. 

4. A dwelling erected at Holyoke, Mass., at a cost of 

$6,500. Floor plans, perspective, etc. Mr. G. P. 
B. Alderman, architect, same place. 

5. A very attractive and convenient stable and car* 

riage house erected at Plainfield, N. J., at a cost 
of $1,500 complete. Messrs. Eossiter & Wright, 
New York, architects. 

6. A residence recently erected at Plainfield, N.J.,at a 

cost of $9,175 complete. A picturesque design. 
Two perspective elevations and floor plans. 
Messrs. Rossiter & Wright, architects, New 
York. 

7. An elegant, residence recently erected at Maiden, 

Mass., for Mr. B. G. Underwood. Two perspec- 
tive views and floor plans, together with a view of 
the Holland stairway. Cost complete about 
$11,000. Mr. Frank L. Smith, architect, Boston. 

8. A substantial residence at Holyoke, Mass. Per- 

spective elevation and floor plans. Mr. H. H. 
Gridley, architect, Springfield, Mass. An excel- 
lent design. 

9. View of the Union Passenger Station, Worcester 

Mass. 
10. Miscellaneous contents: Combustible fireproofing. 
—House drainage.— Roofs and roof coverings.— 
Wall papers.— A plea for the use of white in house 
painting.— Defective flues.— Antiquity of glue and 
veneering.— The piping of dwellings.— Collodion 
glass.— A saw for foot, hand, or steam power, il- 
lustrated.— A new court house at Greenville, 
MisB. — A baluster spindle lathe, illustrated. — 
Solid partitions. 
The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Magazine op Architec- 
ture, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Largest Circulation 
of any Architectural publication in the world. Sold by 
all newsdealers. 

MUNN & CO., Publishers, 

S61 Broadway, New York. 
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The charge for Insertion under this head is One Dollar a line 
for each insertion ; about eight words to a line. Adver- 
tisements must be received at publication office as early as 
Thursday morning to appearinthe following week's issue 



*' U. S." meta polish. Indianapolis. Samples free. 

Wood pulp machinery. Trevor Mfg. Co.. Lockport, N.T. 

Portable and Stationary Cylinder Boring machines. 
Pedrick & Ayer. Philadelphia, Pa. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 

Stow flexible shaft. Invented and manufactured by 
Stow Mfg. Co., Binghamton, N. Y. See adv., page 396. 

Centrif ga Pumps for paper and pu p mills. Irrigating 
and sand pumping plants. Irvin Van Wie, Syracuse, N. Y. 

Portable engines and boilers. Yacht engines and 
boilers. B. W. Pay e & Sons, Blmira, N. Y., and 41 Dey 
Street, New York. 

Guild & Garrison, Brooklyn, N. Y., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps, 
acid blowers, Alter press pumps, etc 

Split Pulleys at Low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

Perforated Metals of all kinds and for all purposes, 
general or special. Address, stating requirements, The 
Harrington & King Perforating Co., Chicago. 

To Let— A suite of desirable offices, adjacent to the 
Scientific American offices, to let at moderate terms. 
Apply to Munn & Co., 361 Broadway, New York. 

Fine Castings in Brass, Bronze, Composition (Gun 
Metal), German Silver. Unequaled facilities. Jas. J. 
McKenna & Bro., 424 and 426 East 23d St., New York. 

The best book for electricians and beginners in elec- 
tricity is "Experimental Science," by Geo. M. Hopkins. 
By mail. *4 ; Munn & Co., publishers, 361 Broadway, N. Y. 

Kennedy Valve Mfg. Co., manuf 'rs of brass, iron gate 
valves, patent indicator valves, fire hydrants, globe, an- 
gle, check, radiator, and safety valves, 52 Cliff St., N. Y. 

Canning machinery outfits complete, oil burners for 
soldering, air pumps, can wipers, can testers, labeling 
machines. Presses and dies. Burt Mfg. Co., Rochester, 
N.Y. 

Competent persons who desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office, 361 
Broadway, New York. 

Wanted— Traveling man for forge. One who under-; 
stands the business and is capable of making estimates; 
on marine, railroad, and machine forcings. Apply by 
letter, with references, box 1040, Pittsburg, Pa. 

Pointer- on Advertising.— Man facturers who would 
advertise for profit in 1893 should write to the Manu- 
facturers' Advertising Bureau and Press Agency, HI 
Liberty Street, New York, for points. 

^"Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United State* were Granted 

January 3, 1893, 

*N» BACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 



Accumulator plates, manufacture of, A. M. 

Michel 489,316 

Advertising device, R. D. Knight 489,126 

Aerator, milk, H. B. Long 489,164 

Aging liquors, E A.Spink 489,337 

Air, apparatus for administering heated and 

medicated, W. S. McLean 489,029 

Air cooling and purifying apparatus, D. G. Proc- 
tor 489,033 

Alarm. See Fire or burglar alarm . 

Alloy, metallic, F. W. & F. K. Martino 489,314 

Amalgamator, Calhoun & Beam 489,216 

Animal trap, T. E. Fry 488,996 

Armature, electric motor or dynamo, C. F. Dan- 
iels 489,070 

Axle, vehicle^F. S. Church 489,180, 489,181 

Bag, D. aMcKlnlay 489,166 

Baggage loading device, S. R. Heidelberg 489,003 

Ballot box, registering and canceling, E. H. 

Towne 489,169 

Bark from logs, machine for removing, R. P. 

Bloss 489,178 

Barrel washer. F.B. Anderson 489,066 

Bath tub, W. E. Templeton 489^41 

Battery. See Secondary battery. 

Bearing for wheels, ball, D. Roughead 489,133 

Bed bottom, C. E. McClintock 489,229 

Bed brace, D. L. Trexler 489,347 

Bedstead, wardrobe, H. Waddell 489,209 

Beer barrels, machine for maintaining aconstant 

pressure in, F. S. Church 488,985 

Beer, etc., treating, A. Kreusler 489.018 

Belt guide, W. L. Scbwaller 489,334 

Belt tightener, Noble & Hensley 489,323 

Bicycle, W. A.Wright 489,112 

Bleaching keirs, automatic circulator for, T. 

Boardman 489,361 

Boiler. See Steam boiler. Tubulaifboiler. 

Boiler, F. J. Thrun 489,344 

Boiler tube expander, J. West 489,278 

Book holder, C. S. Byrkit 488,983 

Boots or shoes, making, J. J. Page. 489,196 

Box. See Ballot box. 

Box, J. Hollely 489,253 

Brace. See Bed brace. 
Bracket. See Shingling bracket. 
Brake. See C»r brake. Safety brake. Vehicle 
brake. Wagon brake. 

Bridge gate operating device, B. Zaremba 489,113 

Brush, J. E. Provine 489,034 

Burner. See Gas or vapor burner. 

Burnishing machines, burner for rolls of, J. S. 

George,Jr 489,299 

Bushing, D. Burkard 488,982 

Button, C. S. Comstock 489,288 

Button fastener and key for detaching, G. Kohl.. 489,127 

Can making machine, R. Gregg 489,250 

Can or Jar closing device, W. J. Graham 488,999 

Cans, machine for hermetically closing, P. Wil- 

lame 489,356 

Cane, Meily & Buchanan 489,385 

Cane and seat, combined, C. Ef ramson 489,294 

Cane, machine for splitting the ends of, H. G. 

Dunlap 489,225 

Cane, umbrella, R. Waples, Jr 489,351 

Car brake, A. Miller 489,023 

Car brake operating apparatus, M. E. E lsworth . . 489,122 

Car buffer, M. E. Wallace 489,135 

Car coupling, G. H.Crowley 488,987 

Car coupling. A.J. Edwards ,.... 489,376 

Car coupling, W. L.McQuarrle 489,195 

Car coupling, J. C, Powell 489,881 



Car coupling, A. H. Renshaw 489,233 

Car coupling, R. S. Robertson 489,092 

Car coupling, S. Shattuck 489,393 

Car coupling, E.J. Sitler 489,421 

Car coupling, J. M. Stark 489,395 

Car coupling, C. M. Winn 489,427 

Car, dump, I. Barker 489.211 

Car. dumping, W. A. Thacher .489,242, 489,243 

Car, dumping, H. C. Womelsdorff 489,111 

Car fender, Topliff & Comins 489,134 

Car mover, W. L. Carr 489,410 

Car or other seats, reversible back for, M. N. For- 
ney 488,992 

Car replacer, F. A. Moore 489,187 

Carreplacer, B. B. Tilden 489,109 

Car, roof, P. H. Murphy 489,322 

Car, sleeping, Pearson & Rose 489,089 

Cars, fender for electric or other, M. S. Stark- 
weather 489,207 

Carding engines, rubbing belt or apron for, J. 

Barker 489,281 

Carpet fastener, G. Klenk 489,016 

Case. See Egg case. 

Case, C. C. Wientge 489,426 

Cash indicator and register, E. H. Murdock 489,085 

Cash register, W.P.Huffman 489,228 

Cash register and indicator, A. 1. Blanchard 489,177 

Cash register and indicator, M. N. Lovell... 489,38-4 489,383 

Cash register and indicator, U. B. Newman 489,086 

Cash registers, tablet and key locking device for, 

M.N. Lovell 489,384 

Ceiling plate, metallic, L. L. Sagendorph 489.236 

Centrifugal machine, G. Proeber 489,166 

Centrifugal separators, crank connection for. J. 

Bernstrom 489,140 

Chain link manufacture, W. H. Hart 489,252 

Chair. See Opera chair. 

Chenille twisting and winding machine, J. H. 

Clasen 489 370 

Chloride of iimedissolverVNewhail S'Ha'miiton'..' 489,261 
Chopper. See Stalk chopper. 

Chuck, spindle, J. R. Hopkins 489,006 

Cimdasher J. B. Siewers 489,336 

Churn operating mechanism, D. F. Casey 489,155 

Cigar, A. B. Swope 489,397 

Ciga maker's gauge, Moffat & Messina 489,025 

Cigarette machine, pocket, G. H. Zink 489,357 

Cloak and skirt protector, combi red, L. Sittig 489,103 

Clothes drier, J. F.Hanson 489,305 

Clutch, A. M.White 489,280 

Cluteh.F. R. White 489,279 

Clutch, outside friction band, J. B. Taplin 489,045 

C utch, valve controlling, J. P. Tirrell 489,424 

Combin atkm lock, W.W.Powell 489,091 

Comminuting machine, H. A. H annum (r) 11,298 

Commutator brush holder, C. F. Goodrich 489,185 

Commutator for dynamos and electric motors, 

Groswith & Ashley 489,000 

Conveyer troughs, gate for, J. M. Dodge 489,289 

Cooking pot, L.Sinn 489.041 

Core barrel, J*. V. Smith 489,188 

Cork, bottle, M. Lintz 489,081 

Cotton scraper. B. F. Cadenhead 489,119 

Counter attachment, barroom, J. McNaney 489,388 

Counting apparatus for printing presses, etc., R7 

A. Har 489,078 

Coupling. See Car coupling. Hose pipe coupling. 
Thill coupling. Vehicle coupling. 

Cranberrygatherer, J. E. Sturdy 489,239 

Crate, J. W. & A. Glldewell 488,997 

Crimping iron, M. Campbell 489,217 

Cue rack, J. Dockstader 489,373 

Culinary vessel handle, B. B. Manning 489,258 

Cultivator, J. D. & A. C. Tower 489,346 

Cutter. See Tobacco cutter. 

Cutting tapering openings, tool f or, R. Quinn 489,265 

Dental apparatus, A. S. Richmond 489,235 

Dental engine, F. H. Berry 489,117 

Dental engine, F. K.Hesse 489,416 

Dishwashing m achlne, M . Groenendyke 489,190 

Display stand, W. S. McDonald 489,027 

Doll, automatic crying, J. P. King 489,014 

Door lock, sliding, I. Davis 489,221 

Door lock, sliding, B. F. Doran 489,291 

Door sscurer, J. Noland 489.230 

Do gh raiser, J. S. Brown 489,153 

Draught equalizer, J. Jones 489,009 

Drier. See Clothes drier. 
Drill. See Mining drill. 

Drills, tapping attachment for, A. Mill 489317 

Drilling machine, J. T. Snyder 489,044 

Drink mixer, F. W. McKinley 489,028 

Dynamo, alternating current, J. J. Wood 489,065 

Dynamos and electric motors, brush holder for, 

R.Ashley 488,978 

Egg case, F. F. Blschoff 489,118 

E ectric machine and motor, dynamo, Goolden & 

Atkinson 489,802 

Electric meter, H. Illig 489,161 

Electrode, secondary battery, A. M. Michel 489,315 

Electrode, storage battery, 6. W. Harris 489,186 

Elevator. See Grain elevator. Water elevator. 

Elevator, J H. Belser 489,359 

Elevator attachment, R. Sutherland 

Elevator indicator. N. Hiss 

Emery wheels and supports therefor, construc- 
tion of , C.L.Hyde 489,149 

End gate lock, J. T. L. Morris 489,386 

End gate, wagon, G. W. Wright 489,187 

Engine. See Dental engine. Steam and air en- 
gine. 

Engine reversing gear, J. W . Melling 489,130 

Evaporating apparatus, W. Golding 489,147 

Evaporating apparatus, H. G. Morris 489,260 

Evaporator. See Fruit evaporator. 

Exhibiting apparatus, coin-operated, A. Bosso- 

maier 489,285 

Exhibiting machine, card, Pitt & Sittmann 489,262 

Eyeglass frame. J. J. Bausch 489,358 

Fan, exhaust, T. B. Hyde 489,159 

Faucet for soda water draught apparatus, A. D. 

Puffer, Jr 489,325 

Fence bnildlng device, W.S. Coulter 489,154 

Fence machine, slat and wire, G. Beeler 489,139 

Fence post, H. J. Banta 489,116 

Fender. See Car fender. 

Fertilizer distributer. Lake & Dickson 489,313 

Fertilizers from tank water, making, O. T. Joslin. 489,010 

File, newspaper, W. S. Edwards 489,074 

Filter, J. M.Morgan 489,084 

Filter water, J. B. Welling 489,354 

Fire alarm, W. J. Schweiger 489,237 

Fire alarm whistle valve, G. W. Brown 489,215 

Fire escape, R. N. Bruce 489,368 

Fire extinguisher, automatic, W. H. Stratton 489,342 

Fire extinguishers, valve for automatic dry pipe, 

W. Hrstratton 489,341 

Fire or burglar alarm, E. La France 489.312 

Firearm, Briggs & Hopkins 489,366 

Fireworks, device for displaying, E. Hebenstreit 489,444 

Floor or ceiling set, J. M. Anthony 489405 

Floral figure, A. T. Cefrey 489,218 

Fluid meter, rotating, A. J. Fuller 489,124 

Folding table, S. S. Case 489,369 

Fork guard, F. C. Feicker 489,414 

Fruit evaporator, por able, Sperl & Gecmen 489,168 

Frying pan, S. R. Wilmot 489473 

Fuel, machinery for the manuf acture of artificial, 

W. B. Westlake 489,136 

Fumes, condensing chamber for lead, Brown & 

DeCamp 489,144 

Furnace. See Hot air furuace. Ore roasting fur- 
nace. 

Furnace, I. J.& R. Monger 489,319 

Furnace for be ating steel ingots, W. E. Koch . ^ . . 489,017 

Furniture, writing slide for, N. M. Olson 489,389 

Fuse box, combination, W. F. Bossert 489,364 

Gauge. See Cigarmaker's gauge. Saw setting 
gauge. 

Game puzzle, C. F. Spencer 489,394 

Gas black, apparatus fer the manufacture of, D. 

M. Schermerhorn etol 489,332 

Gas governor, B. E. Patterson 489,324 

Gas or vapor burner, self -generating, Wa Iwork 

&Wells 489,2a 

Gas protector, F. M. Reed 489,392 

Gasoline burners, starting attachment for, Bor- 

zell & Bardsley 489,284 

Gate. See End gate. Railway gate. Railway 
crossing gate. 

Gear, reversing, E. G. Smith 489,104 

Generator, B. Hayes 489,002 

Governor, engine. G. H. Ward..., 489,171 

Grain binder, P. P. Coler 489,219 

Grain binder knotting mechanism, G. Schubert. . . 489,096 

Grain drill attachment, W. Webster 489,353 

Grain elevator, pneumatic, J. B. Stoner 489,340 

Grapple carrier, F. Farrar 489,226 

Gravel screening machine, F. T . Gilbert 489,380 

Gravel washer and separator, F. T. Gilbert 489,378 

Gravel washing and separating machine, F. T . 

Gilbert 489,379 

Grinding machine, F. Schumann 489,333 

Grindstone, Gandee & Peters 489,298 

Gun, breakdown, 1. S. Heatly 489,191 

Hair structure, J. T. Borden 489,283 

Handle. See Culinary vessel handle. 

Hand es, means for attaching, G. H. Urban 489,170 

Harness, J. F. Welcome 489,440 

Harness pad, C. Schroeder 489,270 

Harrow attachment, etc.. F. Berlin 489,213 

Harrow, disk, G. G. Crowley i 489,146 

Harrow, spring tooth, J. S. Kurtz. 489,417 

Harvester cutting apparatus, M. Wilson 489,088 

Harvester safety wheel attachment, M. Kane 489,012 

Hasp look, C. V. Pugh 489,326 

Hat, ventilated, C.H, Davies '""" 
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Hay and stock rack. G. E. Schairer 

Heated receptacle, electro-magnetically. 

Mitchell 

Heater. See Hot water heater. Tire heater. 

Hitching strap holder, S. T. Smith 

Hoisting drum driving gear, P. White 

Hook. See Whimetree hook. 

Hook and eye, O. B. Schmieder 

Hook and eye, H. S. Wedmore 

Horseshoe blank rolling machine, H. R. Williams 

Hose pipe coupling, G. A. G. Storz 489.106, 

Hot air furnace, T. E. Martin 

Hot air registers, moistening attachment for, J. 

Ewig 

Hot water heater for cars, etc., G. T. Brewer 

Hubs, dust and mud cap for vehicle, J. Maris 

Hydrant caps, retaining device for, S. F. Rosse.. . 

Ice cream freezer, C. E. Frick 

Ice machine, J. A. Muller 

Incubator, F. Frey 

Indicator. See Cash indicator. Elevator indi- 
cator. Temperature indicator. Thermome- 

tric indicator. 

Indicator, J. H. Wilhelm 

Iron. See Crimping iron. 
Jack. See Wagon jack. 

Keyway cutting machine, G. F. Grotz 

Knitting machine stop motion attachment, C. J. 

Sibbad 

Ladder, ornamental step, A. Dormitzer 

Ladder, step, L. A. Wieland 

Lamp, electric arc, E. Thomson 

Lamp socket, incandescent, G. C. H. Foster 

Lamp support, C. N. Wilcox 

Land roller. C. L. Barrett 

Lantern, electric,, A. Keil 

Lasting machine, H. M. Goodhue 

Lasting machine, T . O'Bolger 

Latch to prevent sagging, J. H. Currier, Jr., et a/.. 

Lathe, turning, M. W. Doty 

Lead, process and apparatus for the manufacture 

of white, Honman & Vulliez 

Lever mechanism, time tip, E. C. Waldurff 

Lever, reversing, J. Player 

Lifter. See Transom lifter. 

Lighting device, automatic time, A. Biaggi y 

Dias 

Limb, artificial, G. E. Marks 

Liquid bodies, separating the constituents of, A. 

Bornholdt 

Liquids from vegetable substances, extracting or 

separating, A. Bornholdt 

Lock. See Combination lock. Door lock. Hasp 

lock. Pin lock. 

Lock, G. B.Tyson 

Lomotive. engine pilot, Mortimer & Coffin 

Locomotive stand pipe, R. H. White 

Machine tooL rotating automatic, H. R. Towne... 

Magnet, electro, R. Varley, Jr 

Magnet for electro motors or dynamos, field, C. 

F. Daniels 

Mail bag catching device, E. M. Van Hoesen 

Manganese and alloys of manganese free from 

carbon, manufacturing, Greene & Wahl 

Manger, W. Vender 

Manual recorder and cash drawer. R. L. Brown... 

Manure receptacle for cars, etc., W. Jefferys 

Matrix and method of using matrices, M. Joyce. . 
Matte from slag, apparatus for separating, w. H. 

Howard 

Measuring instrument, electrical, J . H . F. Gorges 

Meat chopping machine, W. H. Ashton 

Metal straightening press, J. N. Short 

Metal work ng, electric, C. R. Arnold 

Metals from ores, means for and process of sepa- 
rating, C.E. Seymour 

Metals, uniting, F. M. Harris 

Meter. See El ectric meter. Fluid meter. Water 

meter. 
Mill rolls, machine for re-dressing, D. J. David- 
son 

Milling machine, J. Becker 

Mining drill, J. F. Butler 

Mixer. See Drink mixer. 

Moistening device for envelopes, etc., A. Rink... . 

Mould. See Tooth mould. 

Moulding machine press board, G. J. Keenan 

Mop wringer, A. Cathan 

Motor. See Sewing machine motor. 

Motor and dynamo transmitting mechanism, H. 

W.Morton 

Mower, F. W. Blackmer 

Mowing and reaping machine cutter bar, J. J. 

Ellsworth 

Muzzle, animal, N. Gillespie 

Nailing implement, hand, E. Lehmann ,. 

Oil delivery appliance, F. T. Fay 

Opera chair, Rieckert & Kwiatkowski 

Ore roasting furnace, H. F. Brown 489,142, 

Ore separator, centrifugal, O. B. Peck t 

489,090, 489,197 to 
Pad. See Harness pad. 

Padlock, D. Melfl 

Pail, milk, W. R. Watt 

Pan. See Frying pan. Patty pan. 

Paper stock, machine for reducing, C. Kellner 

Patty pan and bolder, J. Dister 

Pavement, B. F. Spry 

Pencil, magazine lead, J. B. Smith 

Permutation lock, T. P. Cook 

Pessary, J. J. Vernier 

Piano, J. W. Reed 

Piano back, upright, J. W. Reed 

Piano pedal, C. N. Rand 

Picture, J. F. Tallant 

Picture hanger, J. Hymans 

Pin lock, J. V.Smith 

Pinking shears, L. Austin 

Pipe hanger for water conductors, E. G. Minne- 

meyer 

Pipe thimble, R. Z. Cassel 

Pipe wrench, Twiss & Barber 

Planers, hanging and adjusting pressure bars of, 

D. P.Ross 

Planter, corn, L.C. Evans 

P anter, seed, J. W. Robb 

Plants, device for destroying noxious, Shaw & 

Clancy, Jr 

Plow, J. P. Kirk. 



489,094 

489,318 

489,438 
489,355 

489,095 
489,053 
489,061 
489,107 
489.192 



489,141 
489.257 



488,995 
489,387 



489,304 

489,420 
488,990 
489,059 
489,046 
489,158 
489,172 
488,980 
489,150 
488,988 
489,031 
489,220 



489,254 
489,350 
489,264 



489,428 
489,258 

489,363 

489,362 

489,049 
489,320 
489.245 
489,398 
489,277 

489,071 
489,276 

489,303 
489.349 
489,067 
489,309 
489,011 



489,307 
489,249 
488,979 
489,102 
489,114 

489.101 

489,077 



489,412 
489,282 
489,246 



489,013 
488.984 



489,184 
489,020 
488 991 
489,328 
489,143 



489,079 
489,372 
489,105 
489,043 
4851,411 
489,050 
489,231 



489,160 
489,272 



489,083 
489,068 
489,048 

489,038 
489,182 



Plow and planter,llster, L. Roadhouse 

Plow point, E. C. Westervelt 

Plow shield, A . Campbe 

Pneumatic conveyer, W. E. Vernon — 

Pneumatic power apparatus, S.G. Mills 

Pneumatic press, A. Bornholdt. 

Pocket case and making the same, R. D. Knight. 
Post. See Fence post. 
Press. See Pneumatic press. 

Press for pressing cheese, etc., H. Kempkens 

Pressure regulator, fluid, T. R. Bell 

Printing machine, cylinder, J. Brooks 

Pump, D. D. Shaw 

Pump attachment, G. M. Yarnell 

Pump, portable force, M. B. Brooks 

Pump regulator, J . M. Foster. 



Pumping oil wjfls, machinery for, H. S. Edwards 

Punch, hand, E. J. Brooks 

Rack. See Cue rack. Hay and stock rack. 

Railway and tramway rail cleaner, H. Conradi 

Railway crossing gate and si gal, I. Briggs 

Railway, electric elevated, A. L. Rutter 

Railway gate, J. Mills 

Railway train signal, I. N. Pierce 

Railway trolley, electric, J. Reatllnger 

Railways, underground conduit for electric, C. P. 
Tatro 

Recorder. See Manual recorder. 

Recording and receipting machine, J.F. Scheuer. 

Reel, A. J. Carr 

Refrigerating apparatus, A. Siebert 

Refrigerator, J. M. Clarkin 

Refrigerator, E. N. Dolbey 

Refrigerator, L. Heller 

Register. See Cash register. 

Regulator. See Pressure regulator. Pump regu- 
lator. Shutter regulator. 

Ribbon bolder, J. L. Black 

Roller. See Land roller. 

Root cutting machine, beet,'F. Stephan 

Rosslng mach tne, Hadley & McDonald 

Roundabout, W. Somers 

Saddle, harness, S. A. Nolen 

Safety brake and shaft coupling, combined, A. 
Fukenwirth 

Sand papering machine, C. L. Ruehs 

Sash balance, T. Whetter 

Sash fastener, W. J. Steel 

Saw grooving, H. F. Poore 

Saw setting gauge, W. Saxe 

Saw sharpening machine, E. S. Twyford 

Sawmill dog, Comstock & Junk 

Scales, druggist's weighing, W. H. Sargent 

Scow, dumping, T. T. H- Harwood ;. 

Screw cutting machine, W. W. Doolittle 

Seals for vessels and means for opening same, A. 
F. Fitz Gerald : 

Secondary battery, 'C. R. Arnold 

Separator. See Ore separator. 

Sewing machine, E. Kohler 

Sewing machine motor, J. C. Drew 

Sewing machine quilting attachment,-C. C. Clark 

Sewing machine quilting attachment, J. R. Dun- 
can .-, 

Sewing machine rotary shuttle actuating me- 
chanism, E. Kohler 

Shears. Bee Pinking •hears. 

Shears, drive rod aluteh for, Atkinson & Somen. 



489,167 
489,015 
480,037 
489,401 
489,145 
489,348 
489,193 
489.409 
489,125 



489,151 
489,176 
489,431 
489,419 
489,403 
489,367 
489,297 
489,073 



489,120 
489,365 
489,330 
489,131 
489,418 
489,234 

489,422 

489,040 
489,286 
489,335 
489,247 
489,290 
489,004 



489,360 



489,251 



489,093 
489,442 
489,274 
489,206 



489,275 
489,287 
489,331 
489,434 



489,115 

489,163 
489,121 
488,986 

489,156 

489,162 

489.J10 



Sheep, device for treating, J. E. Wenger 489,055 

Shingling bracket, E. J. Wilkes 489,402 

Shirt, J. A. Bedard 488,981 

Shutter regulator, P. Devlin 489,371 

Sifter, ash, E. W. J. H. Dwenger 489,293 

Signal. See Railway train signal. 

Skate, C. Pack 489,088 

Skating rinks, apparatus for forming, maintain- 
ing, and renewing the ice floors of, J. E. 

Fuller 489,227 

Slate cleaning device, B . A. Legg 489,152 

Smoke consumer, T. Gunning 489,381 

Snow plow, D. Jacobs 489,008 

Soldering machine, can, S. Ruth 489,269 

Spark arrester, W. S. Pittman 489,263 

Spindle, duplex, J. Duffy 489,292 

Spring. See Vehicle spring. 

Sprinkler, L. M. Berry 489,408 

Square, folding try, J. E. Duncan 489,413 

Stilk chopper, J. L. Townsend 489,047 

Stand. See Display stand. 

Stave, non shrinking, R. F. Wilson 489,063 

Steam and air engine, Hauser & Whittaker. 489,148 

Steam boil er,;water tube, M. J. Dodds 489,374 

Stone, composition of matter for artificial, H. 

Endemann 489,377 

Stove, oil, A. Q. Allis 489,138 

Stove, vapor, J. E. Donovan 489,375 

Straw carrier, W. B. White 489,425 

Surgical apron, J. H. Morrison ' 489,132 

Suspender shackle, J. F.Webster 489,443 

Switch. See Telephone switch. 

Switch operating mechanisms, sheave stand for, 

S. R.&F. A. Wilmot 489,174 

Switchboard test circuit, multiple, C. E. Scribner 489,100 
Switchboard testing apparatus, multiple, C. E. 

Scribner 489,098, 489,099 

Syringes, impregnating the water or liquid dis- 
charged from, S. H. Stott 489,396 

Table. See Fold! ng table. 

Table leaves,coup ling for extension, R. Hanaford 489,001 

Tap, automatic collapsible, W W. Doolittle 489,223 

Tapping machine, W. W. Doolittle 489,224 

Telegraphy, Z. P. Hotchkiss 489,435 

Telephone switch, J.C.Francis 488,993 

Telephonic awitch appliance, P. Rabbidge 489,266 

Temperature indicator, J . Bartlett 489,212 

Temperature regulating apparatus, J. E. Watts. . 489,052 

Thermometer, Maxim A Price 489,259 

Thermometric indicator, C. R. H. Erkens 489,075 

Thill coupling, J. R. Benson 489,407 

Thraser, feeder, and separator, combined auto- 
matic, M. O. Godding 489,301 

Ticket holding device, J. W. Crook 489,069 

Time alarm, electric, J. P. Tirrell 489,423 

Tire heater, Karnes & Rice 489,436 

Tire heater, T.J. Skinner 489,042 

Tire, pneumatiCjS. Elliott 489,395 

Tire tightener, W. J. Voung : 489,404 

Toasting iron or tongs , F. A. M. Westheimer 489,056 

Tobacco cutter, A Stuart, Jr 489.108 

Tool, combination, J. D. Patterson 489,390 

Tooth mould, artificial, W. T. Adams 488,976 

Torpedo placing machine, C. A. Weller 489,054 

Trace holder, J. J. Wheat 489,067 

Tracks, automatic switch for trolley, W. H. 

Brodle 489,179 

Traction wheel, H. W. Wait. 489,400 

Transoiu lifter, F. J. Keck 489,310 

Transom lifter, J. P . Ketteringham 489311 

Trap. See Animal trap. 

Tray, lnva id's hot, Q. T. Lauderdale 489,019 

Trolley wire supporkScranton & Spillman 489,097 

Trolling apparatus, H. J. Welch 489,110 

Trucks, device for raising loaded, B. H. Stephens 489,339 

Tub. See Bath tub. Wash tub. 

Tube swaging or expanding machine, VollmerA, 

Thomas 489,439 

Tubular boiler, upright, F.L. Waterons 489,051 

Tug, hame, E. L . Howe 489,007 

Type writing machine, J. L. Edland 489,072 

Typewriting machine, M. B. Harris 489,306 

Valve, balanced slide, J, P. Lightbody 489,128, 489,129 

Valve, quick-ac ing triple, H. H. Westinghouse. . 489,441 

Vehicle brake, H. J. Barnes 489,189 

Vehicle brake, J. M. Miller 489,024 

Vehicle coup ing, E. Matthews 489,437 

Vehicle spring, W. G. Mowry 489,321 

Vehicle wheel, A. F. Gillet 489,300 

Velocipede, O. Daltscb 488,988 

Velocipede saddle, J. H. Hunt 489,308 

Vending apparatus, J.J. Busenbenz 489,432 

Vise, W. Rathbone 489,327 

Wagon brake, J. W. Allan 489,175 

Wagon brake, H. a. & B. L. Reynolds 489,036 

Wagon jack, Evans & Henry 489,157 

Wa 1 for circular structures, C. H. Foote 489,415 

Wall paper trimming machine attachment, H . B. 

Tiffany 489,346 

Washer. See Barrel washer. 

>V ashtub, E. G. Mlnnemeyer 489,082 

Watch, stop, H. Jacot-Burmann 489,255 

Water closet, B. & L.M.Norton 489,030 

Water elevator,steam vacuum. H. R. Winkelmann 489,064 

Water meter, disk^J. A. Tilden 489,208 

Water purifier, J. H. Archer 488,977 

Weeder, hand garden, N. White 489,058 

Well drilling machinery. W. Lewis . . . . 489,021 

Wheel. See Traction wheel. Vehicle wheel. 

Whimetree hook. J. B. Sims 489,271 

Windmill, A. O. Koontz 489,080 

Wire, annealing, J. G. Mustin 489,194 

Wood dishes, machine for pressing, Treat & 

Banghart 489,399 

Woodworking machines, feedwork for, H. Hack- 
ney 489,076 

Wrench. See Pipe wrench. 

Wrench, G. Brigger 489,429 

Wrench, W. A. Osteen 489,032 

Wrench.J.W. Steele 489,273 

Wringer. See Mop wringer. 



DESIGNS. 

Cane,F. Kohnle 22,096 

Furniture case, P. Kurtz.... 22,100 

Glass, sheet, A. L Rowe 22,097 

Glass, surface ornamentation of, W. L. Pilking- 

ton 22,099 

Glassware, ornamentation of , W. C.Anderson 22,098 

Match bbx, W. W. Hayden 22,095 

Measuring instruments, case for electrical, E. 

Weston 22,101 

Spoon, E. C. Bernhetm 22,093 

Spoon, W. A.Blgler '. 22,094 

Spoon, J.Wood 22,092 

Vending machine case, A. Lyon 22,102 



TRADE MARKS. 

Beer, lager, A. Bauer 22,287 

Beer, lager, F. Reisch & Bros 22,288 

Carpets, Abegg & Rusch 22,278 

Corsets, Langdon & Batcheller 22,277 

Cough drops, Smith Brothers 22,294 

Cough pills, catarrh cure, liniment, and tonics, J. 

Schermanson. 22,295 

Distillationof pure water/portable still and water 
condenser for the, American Water Purifying 

Company 22,300 

Fats used for culinary purposes, refined, M. Zim- 

mermann 22,285 

Flour, wheat. Empire Mill Co 22,282 

ITlour, wheat, W.H. Stokes 22,283 

Flour, wheat and rye. S. Green 22,284 

Graters, nutmeg, Steel Edge Stamping & Retinning 

Company 22,299 

Honey.C.M. Blanchard 22,280 

Jewelry and silverware, Davis & Gait 22,276 

Medicinal agents derived from hydrocarbon com- 
pounds, Lehn & Fink 22,293 

Medicinal tonic, L. Mansfield 22,290 

Paste and cement for paper, leather, and similar 

materials, G. Tegeler 22,286 

Photographic preparations, J. Hauff 22,274 

Preserving compounds, fruit and vegetable, S. 

Pierce 22,281 

Remedy for catarrh, A. H. & P. Volk 22,291 

Remedy for rheumatism, C. E.Thompson & Co.... 22,292 
Spices, uerbs, flavoring ex racts, essences, celery 
salt, tapioca, sago, rice, pepper sauce, and 

ketchup, W.J. Stitt* Co 22,279 

Tobacco, plug, Wright Bros. Tobacco Company 

22,297, 22,298 

Tooth and gum washes, J.J. Ottinger 22,296 

Watches and their parts, American Waltham 

Watch Company 22,276 

Whiskies, J. Olwell & Co 22,289 

A printed copy of the specification and drawing of 
any patent in the foregoing ist, or any patent In print 
issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the f ore- 
foing list, provided they are simple, at a cost of {40 each. 
f complicated the cost will be a little more. For full 
instructions address Munn & Co., 861 Broadway, New 
fork. Other foreign patents may also be obtained. 
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lyCdperfieements. 



Inside Page, each insertion - - 75 cents a line 
Knelt Page, each insertion .... SI. 00 a line 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



Patent Foot Power Machinery 

Complete Outfits. 

Wood or Metal workers without steam 



power can successfully compete with 
the large shops, by using our Nev 
LABOR SAVING Machinery 



the large shops, by using our New 
LABOR SAVING Machinery, 

latest and most improved for practical 
Shop Use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

Seneca Fai s Mfg. Co. 

695 Water Street, Seneca Falls N. T 




ICE-HOUSE AND GOLD ROOM.-BY R. 

G. Hatfield. With directions for construction. Four 
engravings. Contained in Scientific American Sup- 
plement, 59. Price 10 cents. To be had at this office 
and from all newsdealers. 



The Sebastian-May Co 

Improved Screw Cutting 

r.ot&T a rnTTW 

P.werL Xl 1 HJM 

Drill Presses, Chucks, Drills, Dogs, 
and Machinists' and Amateurs' 
Outfits. Lathes on trial. Cata- 
logues mailed on application. 
1«5 to 1<S7 Highland Ave., 
SIDNEY, OHIO. 




IMPROVED 

ENGINE 

Also Foot Lathes, Tools and Supplies. Catalogue Free 

Sebastian Lathe Go. ySigS&SrifCJSss? 



1 1 T II [P MODERN 
LA I I CO DESIGNS 



Popular, Practical, Technically Correct. 



m 



ucrmcin 



Is the only journal in the world that intelligently and 
correctly expounds Electro-Technics on purely popular 
lines. Highly illustrated. Weekly. $2.50 a year. Stand- 
ard electrical works offered as premiums. Sample copy 
free. B. E- Gbeune, Publisher, 6 Park Place, New York 



New Full Mounted Lightning Screw Plate. 

Sendf or Catalogue. 




Wiley & Russell Mfg. Co., Greenfield, Mass., D.S.A. 



TRADES UNIONS, THE TENDENCY 

of.- By Herbert Spencer. An able paper, pointing out 
the great difficulties of dealing with complex social 
questions. Contained in Scientific American Sup- 
plement, No. SOI. Price 10 cents. To be had at this 
office and from all newsdealers. 



MM Catalogutb free to ant Address. f| 

Models and ceaRo 
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Steel Type for Writing Machines, 

J. D. MALLONEE, M'fr. STOCKTON, N. Y. 




BARN ES* 

New Friction Disk Drill. 

FOR LIGHT WORK. ., 
Has these Great Advantages: 
The speed con be instantly changed from to 1600 
without stopping or shifting belts. Power applied 
can be graduated to drive, with equal safety, the 
smallest or largest drills within its range — a won- 
derful economy in time and great saving in drill 
breakage. Send for catalogue. 

W. F. & JN0. BARNES CO., 
1999 Ruby St., - Bockf ord, 111, 



TRAINING OP HORSES. — AN EX- 

planation, by means of pictures and short descriptions, 
of the chief lessons in the fancy training of horses for 
military service. The piaffe, the passage, the galoppade. 
the pirouette, the terre-a-terre, the pesade, the niezair, 
the conrbette, the croupade, the ballotade, the capriole. 
With 11 illustrations. Contained in scientific Ames- 
ican supplement. No. 879. Price 10 cents. To be 
had at this office and from all newsdealers. 




Model 



Remington 

Typewriter 

For Ease and Convenience of Operation, Simplicity of Design 
and Durability of Construction, is 

UNEIQUAIjE] x>„ 

W SEND FOR CATALOGUE. 



WYCKOFF, SEAMANS & BENEDICT, 327 Broadway, N. Y. 




Subscribe for the Scientific 
American. No one should be 
without it. Copies should 
be preserved in files. 
Fully illustrated. 
Terms 13 per 
year. -« ^_«™_ 

Caveats, 
Trade Marks, 
Copyrights, 
Designs, etc 
Handbook and information 
concerning Patents sent free of 
charge. Oldest bureau for securing Patents In 
America. Over 100,000 applications have been 
filed by Mtrera & Co., 361 Broadway, N. Y. 



Address 
M0NN, 
A CO. 

361 , 
B'dway, 

N.ST. 



f| No one ever wrote )Q00 lUCttCTS an Hour > 

1 13 that is, unless they first wrote one and then copied the rest on an 

EDISON 3VLI]MESO<3-rLja.I*H. % , 

Invented by Thos. A. Edison. For Daily Office Use in duplicating both handwriting and typewriting 
Anybody can operate it. Simple— Compact -Cleanly— Cheap, indorsed by over 90,000 users. 

Catalogues and Samples of work sent free upon application. Manufactured only by the A . B. DICK. 

CO., 154 E. I,ake St. Chicago. Branch Offices, 47 Nassau St., N. T. City, 117 So. Fifth St., Phila. vJj\ 




SATE IIAS.F ON NEW 

■CYCLES 

A «25 cycle tor $12 ; others as 
low. Largest and oldest 
dealers in the U.S. We sell 
Everywhere. Easy pay- 
ments if desired. Cata. free. 
Bouse, Hazard A Co., 
16 GST. PEORIA. ILL. 




ATU> CHICAGO. 
All Drawing Instruments 
for -chools. Quality war- 
ranted, prices low, corres- 
pondence invited. 

Send, for Catalogue. 




GATES ROCK & ORE BREAKER 

Capacity n p to 200 tons per hour. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breatce s combined. 

Builders of High Grade Mining 

Machinery. Send for Catalogues. 

GATES IRON WORKS, 

50 C So. Clinton St., Chicago 

136C, Liberty Street, New York, 

237 C, Franklin St., Boston, Mass 




AXjU 3VE INU 3VT 

In all shapes. Manufactured by 

Oowles Electric Smelting and Aluminum Co., 

Correspondence solicited. LOCKPORT, N. Y. 




If you are interested in 



ELECTRICITY 

send for our special Price List Z. 
BELLS, BATTERIES, PUSHES, 
WIRE, MOTORS, 
And a full line of general 

ELECTRICAL SUPPLIES, 

STANLEY & PATTERSON, 
Electrical House Furnishings, 

32 & 31 Frankfort St., N. Y. City. 



Patents Bought and Sold, Kf' 

stock placed. Reliable agents furnished for the dis 



Companies or- 
ganized and 
placed. Reliable agents furnished for the disposal 

of patented articles. Correspondence solicited. W1H. 

YOUNG, Jr., 366 Broadway, Milwaukee, Wis. 




THE BEST LOOSE PULLEY OILER 
IN THE WORLD. 

Vanduzen Pat. L. Pul. Oiler 

Keeps Pulley oiled 3 to 1 weeks with ouo 
filling. Cost 25, 30, 40, 60, 65 and 85 cents 
each. Send Price and TRY ON E. 
State diameter and speed o f Pulley. Will 
send Catalogue free. Mention this paper. 
iTae TAHDCZEN & TIFT CO.C1 ncluD»tl,O.U£LA. 




STEVENS PATENT 
SPRING SCREW THREAD CALIPERS 
Ideal, No. 04. 

Price, by mail, postpaid. 

3 Inch $L00|5inch $1.25 

Ideal and Leader Spring Dividers, and 
Calipers, Ideal Surface Gauges, Depth 
Gauges, and Fine Machinists' Tools. 
|y Illustrated catalogue free to ail, 

J. STEVFNS ARMS & TOOL CO., 

P. O. Box 280, Chicopee Falls, Mass. 




.. 



OTTO 



/GAS AM) GASOLINE 

ENGINES, 

/l-3tol00 horse power 
/Can be used in cities 
in country inde- 
/pendentof gas works 
r gas machines. 
o Boiler. 
No Danger. 
No Engineer. 
OTTO GAS ENGINE W0BE8, PHILADELPHIA. 



CHAPMAN VALVE MANUFACTURING COMPANY, 

MANUFACTURERS Of - - * 

~\7"«.l-\7-©ei sltkSL Oates 

For STEAM, WATER, GAS, AMMONIA, OIL, ACID, Etc.) also 

G-.A.'X'EJ FIB.B HTiDHAISTS. 

We make a Specialty of Valves for Superheated and High Pressure Steam, 100 Pounds 

Pressure and Upwards. 

P?£S r ?J-.'l , 5SS an A. W ,2 r , ks ' INDIAN ORCHARD, MASS. 

24 WEST LAKE STREET. 




Treasurer's ) ?<& K1LBY STREET 
Office, S BOSTON. 

|y All work Guaranteed. 



Chicago 
Office, 
Send for Circulars and Prices. 



-£J 




FUELS AND THEIR USE— A PRESI- 

dential address before the Society of Chemical Industry, 
by J. Emerson ReynoldB. M.D , diBCUBsing the modern 
developments of the fuels coal, peat and petroleum. 
Gasification of coal. Natural gas. Gasified petroleum. 
Contained in Scientific American Supplement, 
No. 868. Price 10 cents. To be had at this oflBce and 
from all newsdealers. 




After being on the Market Seven Years 
THE ACME AUTOMATIC ENGINE AND BOILER 



STILL LESADS! 

Half to Four Horse Power. Marine and Stationary. 

For either Natural Gas or Petroleum as Fuel. 
t&- NO EXTRA IirSTTB.A.n'CXI. 

ROCHESTER MACHINE TOOL WORKS, BfOWD'S Race, ROCHESTER, N. Y. 
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PHONOGRAPHS 

FOR SALE. 

ADDRESS, 

North American Phonograph Co. 

EDISON BUILDING, 

New York. 
Masonic Temple Bldg.. 

Chicago. 



THE SIMPLEX TY PEWRITER 

•JGUARANTEED 

jto do as good work 
as any high priced 
machine. Special- 
ly adapted for use 
■in private corre- 
spondence. Sent 
by mail or express 
prepaid on receipt 
jof 12.70. See Sci. 

_ Urn., Oct. 1, p. 211. 

Addreu Simplex Typewriter Co., 39 Great Jones Street, New Yorkt 




SCIENTIFIC EXPERIMENTS. — DE- 

scription of some simple and easily performed scientific 
experiments. Foucault's pendulum, exchange of water 
and wine, the bird in the cage, the five-pointed star, the 
sumofthe angles of a triangle, surf ace of the sphere, 
with 6 illustrations. Contained in Scientific Ameri- 
can Supplement, No. n?5. Price 10 cents. To be 
had at this office and from all newsdealers. 




Delaney's Metallic Gaskets 

and Flanges make everlasting 
joints. Delaney's Ex- 
pansion Packings for 
steam, water and ammonia 
are best and cheapest. 
H. J. Dehmcy «1- Co., 
Third & Fowler Sts. 
Milwaukee, Wis. 




ENGINE CASTINGS 

from % to 6 horse power, in 
rough or finished. Upright, 
Horizontal and Marine. 
S and 16 Meat Dynamo. 
Simple and Fan Motor Cast- 
ings or Finished Machines. 

Lathe Castings. 

Sendstampfor new Catalogue. 

PALMER BROS., 

Miauus, Conn. 



HOW OLD IS THE WORLD ?— AN 

examination of this most interesting question from the 
standpoint of geology, hy the Rev. H. N. Hutchinson, 
B.A., F.G.S. Contained in Scientific American 
Supplemknt, No. 876. Price 10 cents. To be had at 
this office and from all newsdealers. 




THE STIRLING BOILER 

s economical in fuel, repairs, and. 

absolutely safe at high pressure. 

Practically self -cleaning. 

THE STIRLING COMPANY, 

GENERAL OFFICES: 

PULLMAN BUILDING, CHICAGO 
iStancuss m all principal cities. 



S cientific R ook R atal ogue 



RECENTLY PUBLISHED. 

Our new catalogue containing over 100 pages, 



CALDWELL IMPROVED 

CHARTER GAS ENGINES. 



I"UALH.P. „|0' 




Simple. 



H.W.CALDWELL&SON. 

WASHINGTON & U NI0 N ST S. C HICAG < 



VOLNEY W. MASON & CU.. 

FRICTION PDLLEYS, CLUTCHES, and ELEVATORS 



PROVIDENCE. It. 1. 



WELL DRILLING MACHINERY, 

MANUFACTURED BY 

WILLIAMS BROTHERS, 

ITHACA, N. V., 

Konnted and on Sills, for 

deep or shallow wells, 

with steam or horse 

power. 

Send for 
fCatalogue. 




Williams Brothers 

ITHACA, N. Y. 



BORE 

WELLS 

DRILL 

WELLS 



The BEST MACHINERY 
and TOOLS in the world for 
succeeding in this business— also 

Horse Powers, 
Steam Engines, 
Pumps & valves, 

Iron Pipe and Fittings,Well Sap- 
plies. Honest and reliable work 
assured. Catalogue mailed Free. 
LOOMIS &.NYMAN, 
TIFFIN. OHIO. 



OIL WELL SUPPLY CO. 

91 «fc 92 WATER STREET, 
Pittsburg, Fa., 

Manufacturers of everything needed for 

for either Gas, Oil, Water, or Mineral 

Tests, Boilers. Engines, Pipe, 

Cordage, Drilling Tools, etc. 

Illustrated catalogue, price 

lists and discount sheets 

on request. 






HAND AND POWER 

BALING and PACKING 
PRESSES 

FOR ALL PURPOSES. 

RYTHER MFG. CO., 

Watertown. N . T., U. S . A. 



The Best Mechanical Help 

For ipventors, experimenters, etc., coioes 
from a real machine shop with first-rate 
men and tools accustomed to regular 
work. We have put some notions of ours 
in a primer — sent free. 

Tei Jones Brothebs Eleoteio Co. Cin'ti, O. 



includ- 
Will be 



In* works on more than fifty different subjects 
mailed tree to any address on application. 

MBNfi & CO., Publishers Scientific American. 
301 Broadway, New York. 



DRILL CHUCKS. 



Write "THE PRATT CHUCK CO " Clayville, N. ¥., U. 8. A., for 
free illustrated catalogue of POSITIVE DRIVING 1>KIL1, 

CHUCKS, showing the only perfect system ever devised for 
holding and driving drills. 

Foreign Agencies s Ph. Rous et Cie., 54 Boulevard du Temple, Paris, France. E. Sonnenthal, Jr., Nueu Prom- 
enade, No. 5, Berlin. Germany. Selig, Sonnenthal & Co., 85 Queen Victoria Street, London, E. C, England. 



LAC0UERS 



/ELLULOID 7AP0N f? 'CellluIoid lacou 

I A| BARCLAYST. 4 ^ NEW'Y0RK. v — ■ •' - J ND ' VARNi 3HES F-iR V'LT.iL -nc 

\_ il GUM LACQUERS- BRILLIANT AND D-EAD BLACK 5 -SHELL AC: 
^ — - . - - ; ; _ l l. . L '-j £ : tz -s. : . . v ~ — z ;£ll 'l^'l :c'v!fan • 




WOOL WASHERS, 

WARP DYEING AND SIZING MACHINES. 

PATENT RUBBER COVERED SQUEEZE 

ROLLS. 

POWER WRINGERS FOIt HOSIERY AND 

YARN DYEING. 

DRYING AND VENTILATING FANS, 

WOOL AND COTTON DRYERS, Etc. 

Catalogues free. 

GEO. P. CLARK 

Box L. Windsor Locks, Conn. 

DCATTV Plan os; Or nans, 833 np. Want agents. 
DEnl I 1 Cat'R free. Dan'IP. Beatty, Wash'ton. N. J. 
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Founded by Mathew Carey, 1785. 

HENRY CAREY~~BAIRD A CO. 

Industrial Publishers, Booksellers, and Importers, 

810 Walnut St.. Philadelphia, Fa., V. S. A. 

iy Our new and Revised Catalogue of ractical and 
Scientific Books, 86 pages, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who wfH furnish his 
address* 



"R A "R"R'Q Book on Steam Boilers, cloth, $3.00. 
UAXtJT O "Combustion of CoaT, cloth, $2.50. 

ire recognized Standard Text Books 01 these Important sub- 
jects. New edition just ready. Address, D. Van Nostraod Com- 
pany, New York, Henry Carey Baird Company, Philadelphia, 
Baker- Randolph, Co., Publishers, Indianapolis and Chicago. 



Over 25,000 W 

ROPER'S ENGINEERS' HANDY-BOOK. 

The most comprehensive and best illustrated book 
ever published in this country on the steam Engine, 
Stationary, Locomotive and Marine, and the Steam En- 
gine Indicator. It contains nearly 300 Main Subjects, 
1316 Paragraphs, 876 Questions and Answers, 52 Sugges- 
tions and Instructions, 105 Rules: Formulas and Exam- 
ples, 149 Tables, 195 Illustrations, 31 Indicator Diagrams 
and 167 Technical Terms. 

Price, postpaid, - $3.50. 

FOR SALE BY ALL BOOKSELLERS. 

t3T~ Descriptive Catalogue* mailed free to any address* 

EDWARD MEEKS, Publisher, 

No. M12 WA1NUT STMEET, PHILADELPHIA, PA. 




James Smith Woolen Machinery Co. 

MANOFACTU KEK8 OF 

THE HUB FRICTION CLUTCH. 

POWER TRANSMISSION MACHINERY. 

411 to 421 Race Street, PHILADELPHIA, PA. 

Applied to Pulleys, ^s9a^a*Jsfla Made in sizes to 

Gears, Sprocket Wheels, iBa^B^^jl— transmit from 2 up 

Reversible Counter- _^SMBH B^^B0B^La_ *° M0I) ^ P " at Sl0W 
shafts and Cut-off Con-fll B^Mor fast speed. Over 

plinga. The most aim- a>H BBBl 0,000 In use. 

pie, effective, durabl , V>V HiKW W Write for cuts, 
and economical Clutch ^H K« description, price 

on the market. ^LaflF Ust and discounts. 





Model & Experimental Work 

Electrical and Mechanical. ELECTRIC CUTTER CO., 
166 Elm Street, New York City. E. D'Ahoub. (formerly 
of MilUken, D'Amour & Co.), Supt. 



Gorrespondence^solioited with Patentees and Man- 
ufacturers of Useful Household Articles and 
Novelties. C. W. Dennis, 338 Yonge St., Toronto, Ont. 



STATEMENT of the CONDITION OF THE 

Insurance Company 

HARTFORD, CONN., 

On the 31st day of December, 1892. 

Cash Capital S4.O00.O00.00 

Reserve, Re-Insurance (Fire) 2,758,114.35 

Reserve, Re-Insurance (Inland) 35,093.88 

Reserve, Unpaid Losses (Fire) 343,546.59 

Reserve, Unpaid Losses (Inland) 53,538.03 

OtherClaims U7.988.60 

Net surplus 3,607,348.18 

Total Assets 810,913,829.63 

Losses Paid in Seventy-four Years, 

Seventy Million Two Hundred and 
Thirty-three Thousand Dollars. 

TO. B. CLARK, President. 

JAS. F. DUDLEY, Secretary. 

A. C. BAYNE, Vice President. 
I TO. H. KING, E. O. WEEKS, Ass't Secretaries. 



Agencies in all the Principal Cities, Towns 

anil Villages of the United States and 

Canadian Provinces. 




EXPERIMENTAL 

of all descriptions. Vending machines a specialty. 
Amer. Vending Mach. Co., 29 Murray St., New York. 



OR LIGHT UfflDkf 

MACHINE WUnlv 



HAVE YOU READ 



jScperimenta.1 



cience ? 



This new book, by Geo. M. Hopkins, is Just what 
you need to give you a good general knowledge of 
Physical Science. No one having the spirit of the 
times ean afford to be without the kind of scien- 
tific information contained in this book. It is not 
only instructive, but entertaining. 





VANDUZEN'JirPUMP 

THE BEST IN THE WORLD. 
Pumps Any Kind of Liquid. 

Always in Order, never dogs nor 
freezes. Every Pump Guaranteed. 

lO SXZES. 

200 to 12000 Gallons per Hour. 
Cost $T to $75 eaeh. Address 

THE VANDUZEN & TIFT CO., 

102 to 108 E. Second St., Cincinnati, 0. 



OTJR O-bVJbVEEEL. 

if A MONTHS OU TRIAL" KOR I A 

J Bubier's Popular Electrician I IJQ 

^" An tllTiMnfctMi moTithiv Innrrml for " "*'• 



An Illustrated monthly Journal for 
the amateur, experimenter and public, or 

"r-VERYBODY'S HAND-BOOK" 

of ELECTRICITY. By Edw. Trevert 60 
Illustrations. ISO Pages. All about 
Electric Bells, Batteries, Dynamos, Motors, Railways, 
Welding, etc. Post-paid Book and Paper for 86 eenti. 
BUBIEA PUB. CO., 1/YJ.BT. MASS. 



•p 

■L 



:25c. 



<J tMHC * R| tE FOR CATALOGUE Nof 

IT; - ^C\Vi52Z-Z3MaSCNIcT[MPI 



T. A. G. 



THE TUSCARORA ADTEH- 
TISING COMI'ANY, Manufac- 
turers, Publishers and Importers of 
Advertising Goods and Art Novelties, Coshocton, Ohio, 
buy good specialties outright or manufacture on royalty. 
Salesmen cover every State and Territory in the Union. 




WE SEND FREE 

with this beautiful Organ an Instruction 
Book and a handsome, upholstered Stool 1 
The orpran has 11 stops, 5 octaves, and is 
made of Solid Walnut, warranted by us for 
16 years. We only charge *4S for this beau- 
tiful instrument. Send to-day for FREE illus- 
trated catalogue. OXFORD UFO. CO Chicago. 



HOW TO MARE AND USE 

INDTJOTIOKT COILS. 

By Bdw. Trevert. Illustrated with full working draw- 
ings, by which one may make all kinds of Coils. Price 
50c, postpaid. Address Bubler Pub. Co., Lynn, Mass. 



STEEL TYPE FOR TYPEWRITERS 

Stencils, Steel Stamps, Rubber and 
Metal Type Wheels, Dies. etc. 
Model and Experimental Work. 
Small Machinery. Novelties, etc., man- 
ufactured by special contract. 
New York StencilWks. 10G Nassau St., N. Y 




CHUCKS 



Catalogue No. 12, just issued 
with over 4C new illustrations 



_ 8en t free. Address, 

The Custaraan Chuck Co., Hartford, Conn. 




The Hygienic Air Mattress, manufactured under 
U. S. and Foreign Patents, is superior to any mattress 
made for general use, combining health, cleanliness and 
durability, and is Indispensable in cases of sickness, in- 
somnia, rheumatism or neuralgia Endorsed by the lead- 
ing physicians. Write for catalogue and testimonials. 
Metropolitan Air Goods Co., 7 Temple Place, Boston. 



$10.00 to $50.00 SSH 

ness. Magic Lanterns and Views of popular sub- 
jects. Catalogues on application. Part 1 Optical, 2 
Mathematical, 3 Meteorological, 4 Magtc Iianterns, etc. 
L. MANASSE, 88 Madison Street, Chicago, 111. 




ARTESIAN 



Wells, Oil and Gas Wells, drilled 
by con tract to any depth, fromSO 
to 3000 feet. We also manufac- 
ture and furnish everything re- 
quired to drill and complete 
same. Portable Horse Power 
. and Mounted Steam Drilling 
Machines for 100 to 1,000 feet. 
Write us stating exactly what is 
required and send for illustrat- 

- SItt=x - ed catalogue. Address 

pierce artesian & oil well supply co., 
80 BeAver Street, New York. 



SCIENTIFIC AMERICAN BYNAMO. 

Description of a plain shunt-wound dynamo of simple 
construction, capable of supplying a current of from 60 
to 75 110-volt incandescent lamps, or of being used as a 
6 h. p. motor. This machine was constructed especially 
for the benefit of the readers of the Scientijlc American, 
by Mr. W. S. Bishop, of New Haven, Conn. It is de- 
signed to meet the wants of mechanics and amateurs 
who desire to construct a simple dynamo for their own 
use, but who do not care to enter Into the subject scien- 
tifically. With 24 illustrations. Contained in Scientific 
American supplement. No. 865. Price 10 cents. To 
be had at this office and from all newsdealers. 



ENVELOPES 



PRINTED, GUMMED, FOM> ED, AM< AT ONCE, 

HENCE, LOWEST PRICES. 
„ Fay and Catalogue Envelopes, All Sizes. 

C. W. B. SMITH, Manure's Agent, 31 B. 6th St., Phila., Pa. 
Daily capacity, Two Million. 




_ HARRISON CONVEYOR! 

* HandW Grain, Goal, Sand, Clay.Tan Bark, Cinders, Ores, Seeds.&c. 

jSjj£ I BORDEN, SELLECK & CO., j^V.,,,.! Chicago, ML 



FREE TO YOU. 

OUR NEW jJ"7p!" CATALOGUE 
with COLORED PHOTOGRAPHS, 
giving full particulars of our FAMOUS 

9BS69& AND SaWSs 

We can save you SSOto S25Q and can 

sell you an Organ for $35, or a Piano for 

5175 on your own terms. For CASH or on 

EASY INSTALLMENT PLANS. 

Write at pnQI||C|| 9. Pfl Waahlnertoa 

oncetoUUnJHOnOCWlMNevvaerjey^ 




To Inventors. 

E. Konisslow, manufacturer of Fine Machinery 

and Models, offers Special Facilities tolnvent- 

ors. Guarantees to work Out ideas In strictest secrecy, 
and anyinvproverfient that he can suggest goes, with the 



work. Thousands of men have crude though really val- 
uable ideas, which they lack mechanical training to de- 
velop. Novelties and patented articles manufactured 
by contract. 1S1 Seneca St.. Cleveland, Ohio. 



BUSINESS CARDS aVdw?rE e leSaigr Btook 



i.fors 



pies. All other printing equally low. Send for estimates. 
thalman Mfg. Co., 272 Bait. St., Baltimore, Md.,U.S.A. 



AUTOMATIC 



till I He Pays 
II ILL the Express. 

on this ixerleaa nude Re- 
roller. Full Nickel- 
i Plated. Bub- 
ber Stock, Cen- 
ter ~ — 




Over 700 pages ; 680 fine cute ; substantially and 
beautifully bound. Price by mail, $4.00. 
|y Send for illustrated circular. 

MUNN & CO., Publishers, 
Office of the SCIENTIFIC AMERICAN, 

361 BROADWAY, NEW YORK. 



Sin. long, rifle barrel sK in. Long fluted eyl-l 
inder. Low curved hammer, which preventsao 1 

ddental discharge. Weight 16 os. Cut this out 1 

and send with order and we will ship by express 0. 0. Di*If 
on examination you And it as represented pay agt. $4 47 
wepayingallcharges. W.HILl&l&,803Siete8£,Cliieifa. 



LIFE SAVING DEVICES. — A COL- 

lection of suggestions of devices far communicating be- 
tween the snore" and stranded vessels, offered to the 
London Daily Graphic by various correspondents. With 
WO illustrations. Contained in Scientific American 
Supplement, Nob. 848. 849, 850. 8fll, 852, 
854,861, Stt£, 864, 869, 871, 874 and 884. 
Price 10 cents each, or $1.30 for tbe series, To be bad 
at this office and from all newsdealers. 



'4& 




FREE 



bitc A fine 14k gold pUtod wateh toeTeTywadw 
*" u of this piper. CiitthlsoutandMndittous 
•with your full name and address, ud we will 
send jon one of these elegant, richly jeweled 
gold finished witches b j express for exami 
n&tion.andif you think it is equal in appear. 
anoe to any 125.00 gold watch, pay our sun. 
pl6prler>,t r 3.S0,aad 1Mb yours. Wo send with 
the watoh our guarantee that you oan return 
it at any tune within one year I f not satUfao- 
tory, and If you sell or cause the sale of six 
wewUlgiToyoa ONE FREE. Write at once 
M v/e shall send out samples for 60 daya only, 

THE NATIONAL M'F'C 
„ 4 IMPORTING CO., 

331 DwsVboraSt.. ahicagOf Vumu 




VELOCITY OP ICE BOATS. A COL- 

lection of Interesting letters to tbe editor of the Scien- 
tific American on the question of the speed of ice 
boats, demonstrating how and why It is that these craft 
sail faster than tbe wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in scientific 
American Supplement, No. 214. Price 10 cents. 
To be had at this office and from all newsdealers. 



TO BUSINESS MEN 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
Is many times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see bis advertisement in a printed n ws- 
paper. He wants circulation. This he has when he ad- 
vertises In the Scientific American. And do not let 
the advertising agent influence you to substitute some 
other paper for tbe Scientific American, when se- 
lecting a list of publications in which you decide it is for 
your interest to advertise. This is frequently done fo 
the reason that the agent gets a larger commisa ion from 
tbe papers having a small circulati on than is allowed on 
the Scientific American. 

For rates see top of first column of this page or ad- 
dress MUNN & CO., Publishers, 

361 Broadway, New York. 
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GtentJemen, u«lns> or mIUm 
"Old Reliable Plater." O-Iy 

practical way to repiaie rusty and 
worst knlTes, forks, spoons, et«; 
quickly dose by dipping in melted 
metal. No experience, polishing 
or mkehlnery. Thlok plate wtone 
operation; lamSt^iOyeafff/fifia 
Solan when taken (torn the plater. 
Every family has plating to do. 
Plater sella readily. Profits large. 
W. P. Harrssosi A Co« Colambas.0. 




HYDRO-CARBON BURNER 

For Burning Crude Petroleum 

under low pressure (Meyer's patent' 

Adapted for an kinds of Iron and 8 

Forging, Tempering and Welding, Anneal, 
ing, etc., for Burning Sewer Pipe, Heating 
j&8pnalt,0xtdis1ng Lead.Generatfan Steam 
and an endless variety of special work. 

Vf Engineers furnished on application 
to eqtup plants with onr improved system, 

Standarsl Oil Fuel Burner Co. 

FORT PLAIN, HBW YOSEK. 




NOW READY! 

A NEW AND VALUABLE BOOK. 



/fciOPEBlA 

-Receipts- 



13,000 Receipts. 680 Paces. Price $5. 

This splendid work contains a careful compila- 
tion of the most useful Receipts and Replies given 
in the Notes and Queries of correspondents as pub- 
lished in the Scientific American during tbe 
past fifty years : together with many valuable and 
important additions. 

Over' Twelve Thousand selected receipts 
are here collected ; nearly every branch of the use- 
ful arts being represented. It is by far the most 
comprehensive volume of the kind ever placed be- 
fore the public. 

The work may be regarded as the product of the 
studies and practical experience of the ablest chem- 
ists and workers in all parts of the world ; the in- 
formation given being of the highest value, ar- 
ranged and condensed in concise form convenient 
for ready use. 

Almost every inquiry that can be thought of, 
relating to formulae used in the various manufac- 
turing industries, will here be found answered. 

Instructions for working many different pro- 
cesses in the arts are given. 

It is impossible within the limits of a prospectus 
to give more than an outline of a few features of 
so extensive a work. 

Under the head of Paper we have nearly 250 re- 
ceipts, embracing how to make papier macne ; how 
to make paper water proof and fire proof ; how to 
make sandpaper, emery paper, tracing paper, 
transfer paper, carbon paper, parchment paper, 
colored papers razor strop paper, paper for doing 
up cutlery, silverware; how to make luminous 
paper, photograph papers, ete. 

Under the head of Inks we have nearly 450 re- 
ceipts, including the finest and best writing inks 
of all colors, drawing inks, luminous inks, invisi- 
ble inks, gold, silver and bronze inks, white inks ; 
directions for removal of inks; restoration of 
faded inks, etc. 

Under the head of Allovs over 700 receipts are 
given, covering a vast amount of valuable infor- 
mation. 

Of Cements we have some 600 receipts, which 
include almost every known adhesive preparation, 
and the modes of use. 

How to make Rubber Stamps forms the subject 
of a most valuable practical article, in which the 
complete process is described in such clear and ex- 

{>licit terms that any intelligent person may readily 
earn the art. 

For Lacquers there are 120 receipts; Electro-Me- 
tallurgy, 125 receipts ; Bronzing, 127 receipts : Pho- 
tography and Microscopy are represented by 600 
receipts. 

Under the head of Etching there are 55 receipts, 
embracing practical directions for the production 
of engravings and printing plates of drawings. 

Paints, Pigments and varnishes furnish over 
800 receipts, and include everything worth know- 
ing on those subjects. 

Under the head of Cleansing over 500 receipts 
are given, the scope being very broad, embra cin 
the removal of spots and stains from all sorts 
of objects and materials, bleaching of fabrics, 
cleaning furniture, clothing, glass leather, metals, 
and the restoration and preservation of all kinds 
of objects and materials. 

In Cosmetics and Perfumery some 500 receipts 
are given. 

Soaps have nearly 300 receipts. 

Those who are engaged in any branch of industry 
probably will find in this book much that is of 
practical value in their respective callings. 

Those who are in search of independent business 
or employment, relating to the home manufacture 
of sample articles, will find in it hundreds of most 
excellent suggestions. 

iy Send for descriptive circular. 

MUNN & CO., Publishers, 

BOramflO AMESI0AN OFFICE, 

361 Broadway, Blew York. 



Perfect Newspaper File 

rhe Koch Patent File, for preserving Newspapers, Mag- 
azines, and Pamphlets, has been Recently improved and 
price reduced. Subscribers to tbe Scientific Ameri- 
can and Scientific American Supplement can be 
supplied f o tbe low price of *X80 by mail, or 11.25 at the 
office of this paper. Heaw board sides; inscription 
" SCIENTIFIC AMERICAN " In gilt. Necessary for 
everyone who wishes to preserve the paper. Address 
MUNN dc CO., Publishers Scientific American 
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1JICt>pertisement&. 



Inside Page, each insertion - - 75 cents a line 
Back Page, each insertion - - - - $1.00 a line 

The above are charges per agate line — about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 




OVERMAN WHEEL CO. 

■ OSTON. WASHINGTON. SEN VCR. SAN FRANCISCO. 

A. G. SPALDING & BROS., Special Agents, 



NEW YORK. 



PHILADELPHIA. 



Patented May 10, July 19, 1887 ; Oct. 29, 1889 ; 
Aug; 19, Oct. 21, 1890; April 7, May 12, 1891 ; 
July 19, 1892. 
Its Advantages are : 

1. Stronger than a common screw. 

2. Uniform and wide slot. 

3. Requires the use of but one bit in hard 
wood. 

4. Inserted easier. 

5. Centralized point. 

6. Superior holding power. 

7. The screw being Cold Forged, instead 
of Cat* leaves on its entire surface a 
metallic skin. 

VW Send for samples to 

AMERICAN SCREW CO. 

PROVIDENCE, R. I. 



THE COMET CRIJSHER 

Great BAii!!?£9RE Breaker 



. FOR 
'■tali nr.ttVS 



^FRASER&CHALMERS 

133 FULTON ST. 

W.CHICAGO II I . 

&ZWALLST. NEW YORK 



|^~ Mention the Scientific American. 



H 



EADQUARTERS FOR LOW PRICES! 

SCA Ijm f>V BTERYTA RIBT¥ . 

A 1,000 Articles Less than Wholesale Prices. 
Carriages, Buggies, Wagons, Carts, Sleighs, Harness, Safes, 
Sewing Machines, Blacksmiths' Tools, Bone Mills, feed Mills, 
Cider Mills, Corn Shelters, Feed Cutters, Lntyn Mowers, 
Land Rollers, Road Flows, Dump Carts, Steel Serapers, Sinks, 
Fanning mills, Stoves, Kettles, Jack Screws, Hand Carts, Wire 
Fence, letter Presses, Coffee and Spice Mills, Cans, Pistols, 
Bicycles, Trycicles, Cash Drawers, Clothes Wringers, Meat Chop- 
pen, Trucks, Lathes, Engines, Watches, Organs, Pianos, Etc. 

Send for free Catalogue and see how to save Money. 
151 8. JeflerBon Bt., CHICAGO SCALE CO., Chicago, 111. 



If you want the most perfect SLIDE TOP GLASS 
OIL CUP ever put on the market, try 

Lunkenheimer's Pioneer Oil Cup, 

and you make no mistake. It has now 
been on the market for over ten years, and 
is to-day more popular than ever. If inter- 
ested, send for catalogue describing the 
above and numerous other specialties of 
interest to steam users. Mention the Sci- 
entific American. THE LUNKEN- 
H EITHER COMPANY, Successor to 
The Lunkenheimer Brass Mfg. Co. 
CINCINNATI. OHIO, U.S.A. 

° FORFlNETOOlSlHEyERYSHOR 

"*"-*" C.H.BESLY&CO. 




CATALOGUE 
AND AGENCY. 



CHICAGO, I LL.U.S.A.- 



SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the Scientific 
American Supplement can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 





ATENTS! 



MESSRS. MUNN & CO., tn connection 
with the publication of the Scientific 
American, continue to examine improve- 
ments, and to act as Solicitors of Patent* 
for Inventors. 
In this line of business they have had forty-five yenrs' 
experience, and now have unequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs. Munn 
& Co. also attend to the preparation of Caveats, Copy- 
rights for Books, Labels, Reissues, Assignments, and 
Reports on Infringements of Patents. All business in- 
trusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, 
Assignments, Rejected Cases. Hints on the sale of 
Patents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
Patents in all the principal countries of the world. 
MUNN & CO., Solicitors of Patents, 

361 Broadway, New York. 
BRANCH OFFICES.— No. 622 and 624 F Street, Pa- 
elflo Building lew 7th Street, WMblngton, D. a 




PROMOTION OF NAVAL ENGIN- 

eers.— A series of questions from the new United 
States Navy regulation circular, which will prove of in- 
terest to steam engineers generally. Contained in Sci- 
entific American Supplement, No. 871. Price 
10 cents. To be had at this office and from all news- 
dealers. 



ELECTRO VAPOR ENGINE. 

GAS OR GASOLINE FOR FUEL. 

NO BOILER. NO FIRE. NO HANGER. 

NO ENGINEER. 




Engine operated by spark 

from small battery. 
You rurn the Switch, 
Engine floes the rest. 

Regan Vapor Stationary 
Engines, 1 to 12 H. P. 

Regan Vapor Pumping En- 
gines, 350 to 10,000 gallons ca- 
pacity. 



-MANUFACTURED BT- 



THOMAS KANE & CO., 

CHICAGO, ILL. 

SE^Send stamp for catalogue " V.'' 



The Latest, Cheapest, and Best. 

Motley's Adjustable Sash Holder. 

Patented Dec. 13, 1892. 

in Dwellings, Cars, Steamboats, Carriages, etc. Also 
for Window Screens. Sliding Blinds, etc. Agents want- 
ed everywhere. VW Send for Descriv tive Circular, 
... ...„.„. EY> j,-- . - 



I'ETER. MOTLK5 



r50 S. Broad Hi., Philn 




Is the best ready reference cyclopaedia in the English language ; 

THJ |p* Is the most convenient in arrangement: 

HE 



Is the latest in facts and statistics; 
Is a "time-saver;" no index needed. 



INTERNATIONAL 



Btifeklets describing its 
special features are val- 
uable because contain- 



CYCLOPAEDIA 



ing brief outlines of 

contemporaneous History, Politics, Biography, Education, Theology, etc. 
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